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(54) [3&9i©£ft] u 7W"f a ■ #u a-zjew^tfa^t-iw 3 d i^>yy vyo&ft©js** *«*ts 



(57) ami 

'J y)V94 A ■ #'J3.-Affla*«k^acm— 9-;VH^ 

7cv>yy>y (i 0) o?t»©Sjt*«tr;^-t?» 

5, £©8»«. **©=&5G;**y -i-yht, A 

«*¥#ft*i»£-SA54>fc< t-b i^)©t!^fe;w ■ ;i 

t> 1 -3©i?^^ h 'J • t, fWWa- v h t «ft#r 

Ktt, AM. 5"x-9V>* FiFons/7ry> 
y, 3g«i5J;^y ; 5'7y^O&»OA-K>?x7* 

*-cDw«itcjg^-rs&»©^^ h y • /m 75^ > 

(18) K«il/T*9TfeJ;». 3D#y:x-A©# 

y^^h'jy^ ■ w ■ >ys*ifii-«^js 
*ya-A*jHt»icJWtf**JMMrr* 

8ffT2-3$&tt*nEU©W£^#-rs*>. i^s 




(3D) Uy^';>^Ofc46©SS^oT, ^£££i63»-»^- 
ISSfcOfflBiJO^^-fe^^Elt'rsaBROH^ (3D) -a-yM^ 

mmmw • MiH^y a- a • f-^ty h?y>&< 1 1 1 o 

-rx^&SH&Tc^y -a-7h^ 

MfBtt jsf § ^ =e y • ^ - y h ^ e> mib# # «r;v • -r- # o , mib^ y 

a-A • r-^-fey hoffitl^L/c^ (2 D) ^-X7V-yBft^M 
VVTS>** #'Ja^b U y *©*7$>i * h fcHfcfc UV^'J V^f 

, MiB^tMax^-fxM-r^tTMia^ya-A • r-^-fey fo» 
[iim 2 ] n«s i (Dmmfc&^T, £ e> t , huib»© 3 d * * y 
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05i3B*ff5 c ass, 

rarassu] w#«3os«t«:^^T, mib-^ (2d) ^ 

-xy^-yaKfB'Ifr^/cfeO^Oz:^ (2D) -aa<yh^S 

m$m 5 ] 4 osntefc^T, * p> h9ib^* < £ fern 1 1? 

fcfeio<D7-^M m^Hfi^-^^MiB^-x^-yH 
[lira 6 ] mMm l ogKfcfc^T* v>f • 

t&m 1 X^X • aa«y M?&D, MfB3 D**U • any 
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s c £ £ -r § mw<> 
im&m 7 ] e oswcfct^T, * e> />& < 1 tig 2 , $ 3 



Mt, 1 o^tms h 'J 'J-7» - 7 h i:, 

giw&ei o] mMm9(Dmmfcts^T, Mmmvuypvy?-^ 

<< fy^ytD&Z t>\ 2 e, fc, MIB h U U ~7«a- <y b £ cfctftMB^SEff© 

1 1 ] lira 9 ©gst^r, ffiiB«s© >^ • ^ 

-ff^-fy<D^fo\ ttWPft< 1 ^^^-b/V • AXirMfBHifc 



1 2 ] tmm 9 ogitfe^T, ME^iatf-^n. - y h t,\ 
*u fraauv^u • ^7^y&^MfBftjs-<r£ 3 d^u • y 

[IM^ 1 3] IMJS 1 ©SSfcfe^T, MfBWa- y h*>\ M!B# 

% § , smmimt ® ~>rcT7x*^t%ct mm ttz s« 0 

-ftf, HuM^6t-ifB^Ua-A • 7*-* -by h^ilUT^-vX F£n, MB 

fulBMii^->y bt>\ 

(i) MIB+Mb • U<«D5*><D'J>%<tt>2'D*m'ett%£b.. 

(ii) fflaBIM h • l^©<J>fc< fcfc 1 ^W^CJ: 

1 5] H^TC (3 D) D a-A • t 8 -* "fey hOWJ a 

^ f ij y ^ . w ^xf^ ^y^ss-rs^-efe^T, tuwu ^-a • 

f-^-bv F#\ • y*U y F • W>M«U gfc, if 

^-7,^V~y^t^mK^X, Wk<D=%jt (3D) -a-yh 



(b) tuE^u a-A • h%mnMmc&-ixftmznrcmm<Dnm 

(c) mm&frZmttV a-i* • r-*^y h£ffiLT»*3^©}SML 

(d) «T©io^|fM^D, •f&frts, 

(ii) MfBIM h • W«aW< £$>l'D*ft®ltZ>Ct<D5-z>l'D*miM 

IHUKlc, ^■9-^^;l/^i:^:5«fc9Jc©|5§ (c) , (d) 

l 6 ] IS*^ l 5 (DJSOISW -^xf^ y^ai^ 
mpg ( c ) icts^T, mmmw^b- i"Ct>\ M^ya^-r- 

[IfM l 7] HOT l 5 (Dmmu-f • ^txf^ V Wffifcfcl^T, 
mm (d) fcfc^T, MfE*S^SIE£, fiFf^7^;^«^Wr§7^;l/^T' 

mmu MtB^fij^ v-7nmv$mrzci:*miit? smw -+tx 



(7) #g2 0 0 2-5 2 0 7 4 8 
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(e) @H (c) £^}MLT, Mia^K • 
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#y a-A • 7 s -* -tv b%isy?v yftumt 
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fB!g 1 , 8§2©#U jl-A • -r-^-b-y h©&#*-fe;Mcm>£©R G B affi^rfij 

^JS-T 3 # * -tr f a R G B a m%W% L X R G B a 4? U a - h • r- £ -b 

£&#-r § c t mm 1 1 % m> 

[«t^5 2] 1^5 1 OT^C&^T, « (d) tf N £?>fc, fu 

[ft 3^ 5 3] x y 5JBB$#33 £ z $3BSfig#© 7 < 

MIS x 43 (i) 0, l^fe^Tx^tctol¥^7^;V 



(18) ffg2 0 0 2-5 2 0 7 4 8 

&mt%Wmt, (iii) l^Kff, l^feotz^icMTO^;^^ 

m^M5 4] h U • /W^7^fytWCu b e - 5 Uy^ 

X7>J-y • 'J7W^a • n^y h£7 f -#£$&T5fc^#&MyKi|i;& 

7^, #v 3.-2* • yy^y y^&£tfy^ h y • yy^y ^onc i o 

£»t£fc#>£>R G B a, rVX&J;t/XTyy;Wfi©? 1 o 

#y-7SttT:fe*)> Cub e-5#'Ja-A- U^'J >^ • /U77^yt 

s£5fcMfa^>y7 7 • -^y^y-yMoMts^^ h; -^^yici 

5 5] ^bU'/U77^y(CCube-5 # Ua-A- 

yy^y y? • /w^-ry^Sttfa^r^feoT, tufsc ube-5 

fuSBy*^ by • twfy^yt^muc u b e-s/w^yic^^ h 
y • r-^^^-rsgpgr^D, tfftBy^^ hy • r-w^x^^xsn 
h y oii«*#A,Tv>*eiei:, 

MfBC u b e - 5/K77>ryfcfcttS*ffES>#* h U • 7-*£li^«l£ 

huE7 y-i, • My 7 7 rtfctaiBiiessftfc^*;* h y v z • x-^tBirr 
*&frf zct £#m ttz ftm o 
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[0 0 0 1] 

#5gBJifcJu ^^WHta;oT4^en/cERTMIP95276940T , r\ fit, 
SnfcgRlll000149710402©Tl?iSiS5aK: J: 

n/cfcoT$.§o ansa:, c©a^K:ov^T-3£©ffifij^^ , r*o 

[0 0 0 2] 

(?SWiTO 

1 9 9 8^7^16 0^mH^nfc^H^^aiW^6 0 
/0 9 2, 9 7 7^KlWM5 1 Gfi£±3S«o 
[0 0 0 3] 

(3D) ?~r7jv?xts£T}#v*-mnit 

[0 0 0 4] 

So =&7eEftteM«W8fr5ftS#U HJ • -r-£&, H£&LfcH 

fiuy^y y^Wifr e>*'J&£f#s c fc^T***s*t«:lfffio i frea&s. m £ 

OMfrSC, J^Ua^ h U V * • ^^Si^tST'O-bXtt, til, ^'J a 
[0 0 0 5] 



L^fo%m£?kt}nmtisxT&k*stfz&?%, mxft ud) umt cr 

[0 0 0 6] 

#y a ^ hVvt • 7*-* -by MS, #U ol-AS^ Ot^-tr;!/) © 3 

A • hO^'J y F • #>(>bX'#9*Mc&vXmf£ft%mffl®%* 

T*&^T> ZOO±B%^ ?%t>%, Y - (object-ord 

er) &&&XSm&'*-#- (image order) S^ffiffl LXMi&tZ C ttfXZ 

t^tjim^mmmn, cn^o^mm^Lxmmmmmti^^ 

Mo m®'*-#-m%mT2>t, ^Mr- • W (sight ray) t>\ I'Ja 
[0 0 0 7] 

«IWor^7c (2D) fr£3D, 4D wmm) JCfgJgU HI/ • 4^ 
7-f7^X*^7X^ • ^^-rv^X^fc^SU ^X* • ^77^y^t' 

SDIffifr, /<V3> (PC) IMtilW^O^lc^otl^o 
[0 0 0 8] 



**hv*T)imm%mnmm±i£&5tPiK, wxnm mm 

y> fflSSTv evy, PHiK-x • uv^y v^cuy-m 2 d ^ >y 7° • 
VyVyf, IdrtXb'J-^ 3D^'Ja-A, 3 D ^ y 7° • ?y t£V$\ 4 
DWM»«;l/5^57fc*ra^ (5D) -fls**?*** (plenoptic) 8 

[0 0 0 9] 

y h*^i£f SCiUC^oTftftfSo fcfcfcfcf. Dr. Arie Kaufman, Ingiar B 
itter and Dr. Hanspeter Pfister (C<D?%<D%XMZ*M)<Z*5tt 
LT££ilteT^3) fc«fcoTM8Stt;fc7-*'r*?-*, Cube-4« 
o Cube-4«, X^X-/^lWl/- U^ + XfVV^fcg^ftacgft 
• #U a-A • Uy?V • 7-*T ??vT*&%o C u b e - 

fcf, 3 0^;l/y©7U— ^iSST 1 0 2 4 J ® 1 6 If y h • #*-fe;l/) *f'J^ 
-•fSCfctfT-frSo b^LW^, Cube-4tt, II»(C3^Ttti:0 

Mffii^y^'j y^* • ^xfAf^^tit »£8ae*tefflbTfe, 

[0 0 10] 



, uypvyvmzttv 4tii-F?ns. ^&«i~>yb (cpu 

H«&ll«^ 7U-iwW77 8fc££i&£ft5o • ;^-y7 

[0 0 1 1] 

tremor, ii«x-^«ia<D«ftft^i:#^e.nt#s@jes^ & 

[0 0 12] 
[0 0 13] 

fEfc«fcntf, 'J7;^^fA • spy ^-AM&cfcto-^-- 9-;1/=^tc (3 D) 

l-3$fctt J £tt«±0H#7C (3D) /tU 
z-yht, 'M<tfelo©^i fc^-te;l/-MX£, l^tfcti^ttJ&U^U'V 

[0 0 14] 

3D^'J .a-vhti % a8SOffl|giJ©#^'fe;l/%IB1l , rSo ##*-feMJ\ 



[0 0 15] 

y?wU:/^y£>&4r&, #£L<&#i^2o©M££i«/U7°^ 
^•yhOffi^S^fSr^Tn (2D) ^-X7U-y®««« 0 

ui/o^x#, M»by#*yy?'-;W7°^yty^ hu -iy^o 

h U -y h U -y ^O^^x^ h©l/^'J >?*v!mK? 

[0 0 16] 

gt-^-77/-^'Ja^ *U<yl£y?\ ^IH^ttiOl^±, f^X^a 

-y h&zxiuyfv y?*^tsmft$v =L-h • \sy#vvmwt%m% 

[0 0 17] 

H'MffiP^xy^y-^SD, fefcAtf, 2D, 3Df^X^-v>^ 
y^ (5 v 7° • ^>y tf y^) fccfcMfi^-x • uy?v >y*-3&mMKfr% 



ij • xy fc8^3tt;fegttfeJ;tf#&fcJ\ #V a^h'J'^, h U >y 
[0 0 18] 

^n^tox.T, fi^O^it^ immi&74-)rXvt ' =i 
-ify ^fe J: tf £8¥&K 4? U ^ - AM© J: 5 & » L MfiffM^il£»T 

[0 0 19] 

[0 0 2 0] 
[0 0 2 1] 

[0 0 2 2] 

43 <£ tf Sffi£«;T ZCttObZo 
[0 0 2 3] 



(26) 0 0 2-5 2 0 7 4 8 

* #8*5 £ tf g«fc£#T § c £ & § o 
[0 0 2 4] 

[0 0 2 5] 

[0 0 2 6] 
[0 0 2 7] 
[0 0 2 8] 

#38E!B<D c ft 5 43 £ tfS&fttt, SSftf HlSfc L T Ht?^ £ H 
[0 0 2 9] 

— 9vI/=#Sg (3D) uy^jy^-yxfm§ 0 c<DSB&J;OT&&, 

#IB"£fc&TOfcLT;&£a:|aT^SDr. Arie Kaufnan<Of£fr$r&<D# tfft&Zf 

%m*<D&m. tctTLit, ^H#fFm5, 0 3 8, 302^^1x1991^8 

J3 6 0fcJ6ff?nfe TMethod of Converting Continuous Three-Diraensional Ge 
ometrical Representations Into Discrete Three-Dimensional Voxel-Based R 
epresentations Within a Three-Dimensional Voxel-Based SystemJ , MM^f 



frig 4 , 9 8 7, 554 ^ffcLT 1991^1^22 BKSBfrSftfc TMethod o 
f Converting Continuous Three-Dimensional Geometrical Representations of 

Polygonal Objects Into Discrete Three-Dimensional Voxel-Based Represe 
ntations Thereof Within a ThreeDimensional Voxel-Based SystemJ , JfcM 
mmW,A, 985, 8 5 6^i:Ltl991^lHl5 EKftftZtltc TMethod 

and Apparatus for Storing, Accessing, and Processing Voxel-Based Data 
J , ' 5 9 3™©»tBH^LTl 9 9 3¥3£ 1 5 S fctfilSSftfc^&fflai 
IBILS^O 8/0 3 1 , 5 9 9^aoTM^nmH(l]HlSfO 7 
/3 4 7, 5 9 3^f£LT 1 9 8 9¥5£ 4 BlcaifigSftfc TMethod of Conver 
ting Continuous Three-Dimensional Geometrical Representations of Quadrat 
ic Objects Into Discrete Three-Dimensional Voxel-Based Representations T 
hereof Within a Three-Dimensional Voxel-Based SystemJ , ^H^IT-H 5 , 

1 0 1, 4 7 5#fcLT 1 9 9 2^3j^ 3 1 BlCfgffSftfc TMethod and Appar 
atus for Generating Arbitrary Projections of Three-Dimensional Voxel-Ba 
sed DataJ , £&BfcHIBiIL#*f 0 8/0 9 7, 6 3 mthX 1 9 9 3^7/3 

2 6 BfcthMZtltc TMethod and Apparatus for Real-Time Volume Rendering 
From An Arbitrary Viewing DirectionJ , ^tlfHilLS^O 7/8 5 5 2 
23ftttl 9 9 2^3^20 BlCtftfgSftfc TMethod and Apparatus For G 
enerating Realistic Images Using a Discrete Represent at ion J Jo&Zfn^M 
ttJJSBML#*tO 8/9 10, 5 7 5^tLT 1 9 9 7^8£ 1 BfcHiliSSftfc r 
Apparatus and Method for Parallel and Perspective Real-Time Volume Visua 
lizationj fcfB«SftT^*<fc3&#*"fe*-^-X • ^Xfi.tLTffflT' 

[0 0 3 0] 

0 2 *^©-^»J^^oT^Lfca-M— 9-;P 3 D Uy?V >7 • 
(API) l 4K:£oTMmB{i#J;l^2M hU^K^#J*nSi:»*t 



7<fV m^t) £&&U i?**bV • JL-v h 1 8 8, £?£l<&> *n 

^ru iiftfeitf^^ bvmm*i'y?vv!?tzrctb<Dim<Di;*/. bv • 

/Vrr/^yfcS^f 5„ Bifta-v h 1 6fe<ttf^^ hU • hi 80 
[0 0 3 1] 

El 3 tt, Cube-5#U a-AItfb'>XfA© 1 OO^SMfflfc* 

^TC^^U • h 2 4*&^U &3 D^U • n.-^ h 2 4tf, A^X 

ub e-5f>yy2 7P-iwVy77 • lf^^'/U3 4KmULTz 

l-DOW^^ HJ -1^3 0£*Xhnyt?a-#3 2te«SRLT* 
cn£>&, JtyC, u b e -5SitMt§/cJ6ta*/U2 6 

t7U-k- >^y77 • tf^-tr;l/-^X3 4^£DP E 3t«pIf^i:}i^nT^§ 

[0 0 3 2] 

#fcH4fcl«$ai/C, 1 (Hi, H$IA^x2 6£#3;L<{&g 

2 4MO^:«*¥^ji»*ff5«J:aK:S:oT^*„ tfUa-A • r-^-fe-y h 

it, WM, 7;l/3D7X^ Cf ^Uat-A • /^V77) fcULtt*L«" 



fc&4^7U (4D) tfUa-A-r-^XHJ-^y^r Sfcfcfc, &3D* 
[0 0 3 3] 

"T^o Cub e-53.-y h 3 ftlSOll ffl©3 D^t'J • h 2 4 

fr£M#ffiU H^TC (2D) ^~7>fU~-ym&%£.j£t%o CO^-X7°U 

t?) tt, IKcr^ (2D) h4 0£^oT#fSSftS£:a? 

£U\ 2 D^^EU • a-y h 4 oo^tt, $?£L<te:> ZD^'J'a-y 
h 4 OHO^«*¥7?|qIii»*JI#l , r*3*J!S , r«C u be-5;^ya 
^7b3 8*3«fct>*^-X^U->- t^-tr;V-MX4 2K:JSSILT^So 
[0 0 3 4] 

$?sl<«, #f§w> ^-x^u-v- if mx 4 2 fcSffisnfc* 

[0 0 3 5] 

MX3 4£g^LT£<3, 7-^«4 4W^7K¥^[RlJi^7^c ^~X 
7*U-V • tf^-tr^ • MX 4 2£MLTV— X • ¥?-t)V%mfr&iS£ £ 7 



(30) tt£2 0 0 2-5 2 0 7 4 8 

[0 0 3 6] 

0 4£»T#fiLT, *aW«4, IfSKtts ^*hUA^X4 6 £3> 
o v^HJA^, W7J/SX4 6, 4 8(4, ^ft^fU Cube-5a-7h3 

h U • T?*.fe0# U a 9 ^ h U y * • #7S>x * h t <D Z. <DW&&. #f8Bl 
[0 0 3 7] 

Cub e-Sl/^'J^-^^y (04£>#»-F3 8) CQ5%<D1 

fftfr'S, hUU-7MMa-yh (TriLin) 5 4, ^EfffflirL-V h (Gradie 
nt) 5 6, ^i-f^y^-a--vb (Shader) 5 8 fe«fct5^3-— v h (Comp 

os) 6 0*e*So ztibuypv yf- wf^^y • xt— s*o&4fci\ 

Oi£73^';n.-^I^fk7-^x^^ J f GfcfcS'Sfc) (cMf^Arie Kaufman 



[0 0 3 8] 

Mi, ttJS«3D^U -az7f2 4 (0 4» tglL/c^Cube- 
53.- >y h 3 8 fc^JC, 3 D^'J • ^~>y h 2 4»otX+a-L/cKl 

5 an >y h 3 8WoT»^n5o W^i6/c^-X^U-y«tT 
[0 0 3 9] 

h U ij -7iffia-7 h 5 4 (4, 2 OOfflax^'TXMOffiHIfy^l/fil©*? 
[0 0 4 0] 

-YXO^y^l/ • ^VHOx-r-fV^ • a- y h 5 8;«f££{ttt3o *> 
^L<fi, lo*fcfci:*tttt±<D;]/'y*7'y 
7°a (LUT) (ff$L<t4, #S*7-*J:t53fififlWH%iB1lLTV^*'>x 



[0 0 4 1] 

fctbOT-ZlZ, mmLfcCu b e -5 3.-7 h 3 8±K#£f 5 Rf^14^feS 
o C ti b e - 5 ^-7 h 3 8 MfeiSlMOH^^^H 

$L<fcJ\ »f u ^Mfi:Cu be-5a-y f 3 8tl50lcffll^n 
, il(DCube-5a-7h3 8^ W«LiWil 

te\ 8?£L<«\ Cube-5Wh • tWf^jy 3 8 1* 

sKL^^-rs 2 d^u • oi-v h 4 otcfBH^nSo ^^u-y • if* 
u-ywmc^-x'7i'~-ym{%tt&Wkt2>o 

[0 0 4 2] 

0 5 lt, h u 'j -rmm^L- v v 5 4 & £ # ^sem^ 7h5 6t 

£ o Ti£g&-r-#M&, £?S L < H\ h V U -7M 5 4 fei^lMi 
->y h 5 6t«koT^*nS^fc 10*fett^nJfiU:05feAnftttJL/ (FIF 
0) a-y h6 4^;^y^y • T-ZimKffiXt%Ctlc&vXm$.-£ti 
% 0 FIF0a-<yh (Wfclill) 6 414, 1ttXl& ^y^h-T^M 
X-^'JRAM (ff£U<H\ C u b e-5f->y^ctii6iAtnTV^) £ L 

[0 0 4 3] 

;^ijz7«^7b (BiLin) 7 2 WijnJt^^tfc^^y77 (C 
ompos Buffer) 7 4A\ #JtWte, l^©X7-fXFIFO«t§o ^W'J 



h 7 2fcJ\ »fL< ti, x**^* • Vylfy^Wc^C^gK 

fc, BiLin7 2&, ^K(t *y a-A • f-^ -by b©3-t- • 

/I/O 1 (Select x4s£t>*Select y fc«fcoTSlS£ttS) 0. OZfcl* 

i. ooi^/c'itmtSo b^wy^y^M-r^igi^ w--r- 

ZtEWHSm-ZlkZo xfe^tfyKO^TOmu x [?]fctfT\ tf'Ja-A • b 
[0 0 4 4] 

C u b e - 5 PV^'J ^* • ;U^7^y 5 2 $5^1/3 D ^€ 'J -azyh 

y^fctt, !ifSL<tt C u b e - 5 ; W^7^ V 5 2 ^I^'>^: < i: 2 HO 

aSfc # >J a ^ h y y * . ar -?*Js. % y it \yy # i; y § „ 0 5 frc^f £ 5 ^ 

h 6 Q0tfi£8P£*fJS-f S 3 D^^U • any h 2 4 &C{t®Mt^Mt«o C 

y»3D^'J -a-y h2 4K»#HfCi:*^5o «»Wfcby^U 
• RGBojR'J a-i*K-3VTff»rrSo 

[0 0 4 5] 

[WJ^fC, §Cub e-5I/y^ , ;y^'/W7 , 7^ , y5 2C±. Sf$l<^ 7 

-y^{4 4 4 ^ 3 d^lj • a-y h 2 4o^tjg^bfcaff^-xoby^ 1 ; 

K^y* • ^>Ty6 8t4, £?$b<&, ™7-7°FHfi!£3 D^U -a-y 

h2 4te»*5itFrc4607w-K^y^isK*i^ , rso cnu, fffc, «»<o 



. 1-7 h 2 4 hftiOfl^OC u b e-51/^'JVy-/W^7^y • Xr- 

tfc«, m<D^7°^y • xx-y^ngf*(D»7^-F^y 
-YT^ys 2^^MLT^ii*r§J:3«^^t:^^<, mew/ 

[0 0 4 6] 

U^SJfifflfcfeVTfcJ:, C u b e - 5 yXri^ py^U y? 

*ffiffl©/W^5>ry • Xf— ^fciflirrSilfcfc^-aT. L©^Wiff 
X7 0H\ £?3cL<&, u b e-5 Vy#VV?* tWfv^yS 2K$£ 

rv y? • a- h 5 8 h 6 o ^aiu u h u y - rffifga- 

v F 5 4#£l^@aiWi:^y F 5 6^^^/K'Ji7ffla- >y F 7 2 
3 d fc: £ o tilI?n^^fIi«Of^ -r-;l/ • (L 

od) mm?%£tfrb%z>o iKDZoftjimao^x, mot-^t^ 
jffKtt, Jifja-A- ixy^uy^%^ss-r§fc46©;W7°^-ry 

[0 0 4 7] 



&n : imw?z*mi<Dm<D3.--z-vn&is;mwi*. cube- 5 t-*t 

^LTVT, %L-m&fcmfZi?** h V v >7 • r-* jHU a ^ h U y £ • * 
fKIt ±aSLfeJt?fc, 10£>^** l>y • ^X£i8ttT$>*-* 

[0 0 4 8] 

^^ffl t * u > ^ y > y • 7 ;i/ =r y x a mmt & 0 1 & o r v ^ 0 

t/7;lo y XA05W<oM, OTfcUBB'JfcS £>fcf¥L < »S 0 

[0 0 4 9] 

*«Wfcfi£^T^Lfe, C u b e - 5 i/7.Tl*<D&£ U^MyiCfc^TW: 
, 4?ya-^«T-^-b'yh»7 , n'y^ifLTE1l*n, WioT, 

*API) ©ftfctJfc, Pg^Wft^Dy^^fflLTV^o CHUJu fc?3;L<& 

^^cn^o tctm, m^mmm 1 6^ k 1 2 5^^7»^t5 

yy • ^y#7* • 7 7-t?X • «<J (SDRAM) £rl5£fflLT3 D^y^HS 
Lfc*§£\ ^P7^(t 1 0 2 4/V h«^t§8 3 1 6 l£y h • #*-fe 
;Vtfc^2-OOS DRAM^-^TOU#§o 
[0 0 5 0] 

#7ny#&, jff*U<»4, [WI^D^y • a-y Mc#ftbTV5 2^ 



o ^nfit SDRAM±0^'Ja-A-f-^-f!7 M?)3lfHt fco/clOT 
^e-FjiS^ «f£7;l/ (1 0 0%) MyKIMfim £:iH&fc-r-*fB1S*5<fctf 

[0 0 5 1] 

o 0 (b 3 ) BtfcbV^-tr/V- ^y^lilW^ ^D^iSiCO ( 
b 2 ) #*-fe;W;*^ >y yxffi«7n >y ^Tillgf S&Stf &3 
o <:ct% btt7n , j'i''i , y^O^X , e»D, ^ny^tt, bxbxb ( 
T&fr-5> b') ©^^■fe;l/%W , r5o LfctfoT, /y7u 
i y^V»|^H0 (1/b) /J%£!,v*yKffl-e«fcl\, -?uyt'X.y 9 J 
©1MXb&, *?l4 = b = 6 4©ttHfc&oTfcJ:V^ 807*n-y^'Xy^« 
•^XWfclA^ 
[0 0 5 2] 

7ny^ 'Jlsytrvfm (LUT) 3E#U a-A^tfWO^n-j/ 

ttTO ouv^yy^feRTgittSo *©±, ^<©^$i^u^-awl 



[0 0 5 3] 

iiw^yiftiif^-ii/'W clod) &^arr«io^s« 

M^fflT^WIcU^ ^HSH* SDRAM, Cube-5/W^>K 

^tOifesafitt, • ^-F©&^y7;l^il^4oWy7;l^£g| 

$nS*^T*SS (Tfcfc5, x#|fifc:fe^TflS3& y7Mc&^T{£}£) „ 
[0 0 5 4] 

, ^mma<D{m*'<77t^\ m^ntcmmi^ a' =1-0) d/k , c 

iWWfcWuXt**) , -&V%mLTV'Ch 'WW®®? % 

mm (Tfcfr^ IMF • WOM «LTV^ D &?I;L<^ Uy^U 
y^lc, a' (DMMfrvZTvftDrM^ HvZTvfm (L U T) fc^ffl 

« 0 

[0 0 5 5] 

»d§**'Ja^ F U V * • f-^©j|Il/y^'J U^/MST'7^ 

t^-;v • (L 0 D) &uuy#v yffxte, i/^t©M^7 77 7 
4©B77^^Vh)!iW*$So cne©7°n-fex (;W77^y5 2ffiJ 

4 4{C7^-feXBTtli:^oTV^^ • vJyA 3%ffl^T^fig 



[0 0 5 6] 

D7;l/#-fA Ot&fr-^ 3 0a;1/7O71/-A$) T'**Sft&7;l/ • 

, (Cub e-5l/y^'J^-;^^y5 2©Ma 

~y h6 0fc£oT«LfciIifO ti, 2D/t'J • F 4 0 Kfe^T^7 
7r£nS£:$?a:U\, 2D^tU • a- 4 0*^7-7*^4 

mmzmmtzTMc, McDx^^y^-fy - yy^frzmmtzKte, '>&< 

[0 0 5 7] 

h U • xy^y 7 6tt, fi 5 S L < *«W©^*>« h U (0 4 

©IBS, M> • f*-* • X^XTM^* y-7*2ft£ 

[0 0 5 8] 

Ify hOr^-tr/V • t— ££3 Dt^'J • y b(D 1 6 tT>y h • tft£"fe;V<D5 
fctfoT, 3 2^7 h • T^-tr;Vc0 4 7 L ^-b^jfi3a^\ ^-X 
*jffi«fB1I?g&£>5-7P y *fflfctti*Lf#3©-e, TO2 . 2 5 t 1 -* • 



[0 0 5 9] 

nxim 5 §#iir, 1 h^x7«^ 
-r^wy5 2t«:fcttsttiKa.-yh crci:*.t£, 54, 72) m 

iUy^jy^fctt;l/5^77ti:otM^2n§4^ (4D) 

ay«7^y4 1 £slt2 d^u -a-y h4ot»t*ii*n^ p*.t^ 
n s ^©t£. 7-^K»*^ft»tiSo »SL<a, 4"3(7)ffi^3iTp>n^y-x 
nm*. A-DfDmmLTcu-f'/^c^rmm^Mo 400^7-7^ 
mm<Dm®mm&$t>#te, cube-5;W77-r>52«sn^ % 

\icmm Lfc <fc a fc, HflK-x© uv^y > ? • 7 ^ - K^y ^ • > 6 8 ti 
, ^fS7-7°F®^3D^^U2 4JC»^jAC?/ci6cD7^-F/^y^^Wr 

[0 0 6 0] 

CCX\ ±15© (Cube-5W) «0J!©SB^ gftcMLfca-M 

#T*«tfctt7ISStt;fcv\, ^©±s #?SfE©g©«u teffifc3fi{frf5;rc«>K: 
M?n§^<(Da--^^7/VniJXi,tIiLt^nTt c t^C ube- 
5 43 «£ XS/ £ U 7 ;l/ * >f A • si? iJa- AffiHOttt^^f tf § J: tf / S fc 
{i'J 7;V*fA • #«J a-AM©fci6©«L/c#»»-r§J:d ttot 
fcD, Ltdb^T, C u b e - 5 ->Xf a-A • l/V^'J > 

7-*t#?-+, fcfcAlf* Cu b e-4 £Dfttt;fefc0fc«i:i:tf"et 
S^SSc©a--^*7;VdnjXAfcSilLT^5Bffl-rsc:i:^"T?tS 0 lift 7 -t? 



[0 0 6 1] 

, ±i:tT, v-xmmtmmmmwtthvv 

[0 0 6 2] 

v-x • if^-tr^x^^v^-ry • ^-^-«a$ 

[0 0 6 3] 

77^yfi crfcfc-s. Mil, His, xy-yy?\ ^-y>^0 fcJt 



(41) #82 0 0 2-5 2 0 7 4 8 

, v;l/f-^XS«ir;l/=fyXi*lcS#01o©^B«:Pgj»4, 2o-W (1 
D) 7^/V^'jy^i»^t*\ (2D) 

[0 0 6 4] 
[0 0 6 5] 

fgffl-r^o i^Lwe, y-^/u- ^x^ • x^t>7^v • ^--^-tfc^ 
T^ST^OktyL^ *»K©r;i/=f'JXAtt, y-xB»^§#» 

+^y^^V73tR]9 2 (0 8) V-XH#8 0©»t> 

^mn^tZo zlx, y-x • x^ty^ys 4(c^ofcf»y^v 
• y h 8 8#\ ggx^-vy^^y 8 6^fe^Tfe^g^-9-y^;i/ • y 

LTti, M-ffiIEB{fs7-tfyW»£©« (T&fc>^ 1 If *-fe;l/fc;fc 

M?3tt7 -f u y o xns c t iz&ziEmftr y^x-r u 7 y y ?\ ^ 



[0 0 6 6] 

tS*t5„ V-XlHi8 0&, &?£L<f;£, H&tg (3D) 

-xic^XTVy^tu x*y->8 2^tf3Dgffi8 0^«n 

PP) X^y^V^lRltf, m-^OMIM^fci6^^ftL, a--^7»« 
[0 0 6 7] 

BDl7milt, mi-U& (PP) X^^y8 4, 8 6lt *n 

a, v-x • vyfjV8 8<D®&%wm%rc!sbic&x*^y ; 7-{yKttLTffi 
^ij-TS^t^^-r^TcDx^^y^^yozooxyF^^y h£Dfci6tc, 

[0 0 6 8] 

H7*«|ttT#fiaLT, y~XH^8 0^ ^XWr&J<£D£>£?L3P PX3- 



(43) ^2 0 0 2-5 207 4 8 

5, •y-yy^ • #4 y h 9 o @»fi8 20x^'j7H7^y8 9 

zttfvz, Lfctf^x, vyfj]/ - h9 0&, y >y F • ^ 
y8 7frt><Dfrftnx^z (x* j ry'7'fyK%i^xm$mx&z) 0 ZQtihm 
wxte&zbx &nffm^mmm<Dm&. ^^^^m-x^-x^t^, 
m^£.^m^mmx^^Mc^yfMmm< ctt>^immix$>z>o l& 

mjEftzmmwry?^ vryytfttmrntzc ttfxitZo 

[0 0 6 9] 

-ifiC 0 (n) frt>0 (n) ^ORfcWOllSOteSli, ##gTO7;VrfUXA 
izk-iXm^ftZ (ZZX\ n&, V-7M{mX&%) o *7^3UXAO±i 

gT?fc5tf* nm<D?X$ - Ts^y^Jy • 7)\s-dVXhX\±, -JRtC, 1 tf 
[0 0 7 0] 

*3m<oW5fay-v.y?-7)\/3yxut, fc?3;L<«, 2ooxf-s?t 
fev^T^Sfi^nSo rafc-fe, (D Wfr^ (pp) x^y^y 
tfiRiMtfj-rsci:, f Lt> (2) &x^y^yft?m^mre\ rasa 

[0 0 7 1] 

m^±^L/cj;^tc, to • (pp) x^ty^ya, h&7g od 
) y-mtxtv-y (t*t>*>, mmm tomvisMivjyx&Zo l^l 

fctffc. -#7C (2D) HlBKlfc^Tli, PPX^t>7^y(t 2DVb'j7 
z.ti$X1*%>o 

[0 0 7 2] 

DRi] 



(44) 



1#S2 002 — 520748 



u 




X 




a d g 


X 






y 




b e h 


y 


1 




2 




c f 1. 





CCX\ (ik v) tt, v-x • tr^-fe;p©*we*o, (x, y) tt, gfl^ 
«r;KD*&-?&*K Mfi, Ii'»hij7^Xf§„ (u, v) j&ffifi (x, y 

[0 0 7 3] 

DR2] 

lax +dy +g 
[bx+ey+h\ 

CCX\ 

[0 0 7 4] 

D»3] 

c-_ J 

, ^Ek^-f^ft^U B&^yWfr£^LW3 0 PPX^tV^ 
yteo^TO^fBkfcJfajl-Sfcfcfctts £f£L<&, 0, 1 WC^SHkfcc}; 

« b 2 ooffi7^ y^^it §o ern&tt, s-n^tu (o, o 
K (i, k) , (o, i), (i, k+i) (DiM>h '^rtaotl^ 

sn«#-r^coT\ cnezoc^va, y-x®«K:fe^5inai:urs?) 



(45) !$S2 0 0 2-5 2 0 7 4 8 

2 y if y 7% ntc y << y <D%mmzimm-e%> § £ isst § & &\ k k & 

[0 0 7 5] 

BR4] 

/ 

[0 0 7 6] 

BR5] 

}c /_ bf-ec 
af-dc 



±IBOS^6t>^*«fc^tc, k' = -c/f<Dfc$, HUffl*R0##«» Bf + 
[0 0 7 7] 

[0 0 7 8] 

V-Xffl{f^^nti»^>'^cD^W*/W';^7ffi^^«Lfc^ fee 



fcx^^y^^y±wy^;Wi> ant ^ltv^v-x • t? 

[0 0 7 9] 

0 0 tWn5@^^->K*^T^Mn, Bresenham-7-ry • T/I/rfU 

*u roj &m«^£f\ ri j &i Wo©tiiD^^ui^ 0 
i^wttiiii^^^^^feton^^o f>^-M oo 

[0 0 8 0] 

#teBl 0A£#HBL"T\ Cilice /^y77&cWW>7;V07FPXm 
S*^UT*5o f>y W F • 3- FW 1 1 1 at^tt, Vy-fto 



xcoiEL^^^jv^m^ts^tKmmLmfniirj:^^ mi out, c 
<Dmm\cmf^y^jvs(Di^^uv^rm^mmt^rc^<DW^L^m 

[0 0 8 1] 

^7770^, ^Ktt x^y^y^tg^TMBrsnSo 
K 2, 3, 4^^7yft^&3££»£Li\> x^y^-fys 2tO^ 

ttJSSB^nSo X^y^-fyS 4£o^T&, f^U-h6li, &£L<& 
[0 0 8 2] 

cd 1 ?~n- • y x-rV y^te^«^OiTjET?*So y-n- • y 
y-n- • yx-f^ y^W\ • x^y^-fy • 

T*&?K fcfcfctf. Digital Image Warping, by G. Wolberg, IEEE Computer S 
ociety Press, 1990<0<fc?ftil:fc©±JSfc&o"TV5o 
[0 0 8 3] 

B<DrMzV-T\C~?v¥yyi£tlJ3:^t^5C£X&%o ^07^^3 0 

X?'J-y • X^-X±^>i*i&I£2ftfc^ ?-n- • yx-rVy^m, 

z. <Dfm(D?j y u c<o#mt}\ mmm^m^^ymm 



(48) #^2 00 2-5207 4 8 

[0 0 8 4] 

#8BB0B#7-eyra£tt, ?-n- . s/x-tV y^c&tf 
#£MlE"f SOT&So X^'J-> • X^XCfc(t§7X^^/i'J-7ffi 

[0 0 8 5] 

^OMli, *f3:L<&, jEfltft^Uy H • 4UyhT-t°^/wi£3?di-f3 

[0 0 8 6] 

&*cHl 1 &#H8LT, i«iafiH8 2fc43tt5"9->^;l/«3j?^yh 9 03^fi» 
OxM±T^LTV^i:{gSLfc^ Efllfclf • >y KJ§Bt9 1 

TO b° f «fe ;V-\(D^4^«^-T § a 
[0 0 8 7] 

01 lotfij-e^f £D;^Mf4L/cX^y^y l 0 8±^fig-r 



[0 0 8 8] 

tf*-tr;l/»#jA#xy:/lx~-b l l 0fcnftfft5) W\ ^L<ti, *Mit©£ 
n^>o tf^VM&a&xy^W-h Cfc£*.l& H90#flS3-hM 0 0) i: 

? y tc ?Qo T^y 70MI<D y ffiMI W 0 5 c £ £ o H ft £ ti3 o 

t><Dm$l%&m y LT=r- FffcSflS u\> -7«C 

[0 0 8 9] 

*^oih^[b] 7- ynmt, 7 > u 7 y y J; o tb® % $ e> 

»ciRi±«-&s<:fcOTf?«o (pp) x^ty^y^fflt^Li: 

[0 0 9 0] 

nzim7%mMLT, y-xsio±^x+t yy^yit^^f y^v • # 
■9-y 7°>j y>?>Jj lt±#x*+ y^ >u:ot^TOx>r u 7 yy 



D Lrcm&%£.V£&Zo mft&ymZO&n&lt, Survey of Texture Map 
ping, by P. S. Heckbert, IEEE Computer Graphics and Applications, 6 (11 
) : 56-67, November 1986£> J; 5 £>o ti&^t £ ZXte, Texram: Smar 

t Memory for Texturing, by A. Schilling, et al., IEEE Computer Graphics 
and Applications, 16 (3) :32-41, May 1996&C^£ tlTt/^o 
[0 0 9 1] 

#7 4 fr# «0 7 v V 7° U y h tf 7n 7 7 -Y ;Wc J; o T£i6 £ n& d 

-7Mt(^^§^«iia ; e<D7'y hyjyhTffcSo HI 2te^tJ:5 
fc, clCD7^b7 0 ';yh 1 1 4ti, -]RK, (ntJ^s ^Tatt) T^ot 

M^O^LT^Str^-fe;l/OS^^-rSo s i nc7^^fflt'S§ 
tf, • 7^*f;mffiT30tf£9^T&Ds fOti©7'yh7*'jy 

=fyXAtt, S7att7«y h7°Uyh^t±}-r^^cJ;0iSv^a^^, 

[0 0 9 2] 

n vm&mmm^x t * v\ 

[0 0 9 3] 

v 7-7B#^-»Lfc$7Jf&]Vy tf OTOJ; 5 £5fc£/£^Lfco 

[0 0 9 4] 



DR6] 
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[0 0 9 5] 



BR 7] 



ax +dy +g 
bx+ey + h 



1 



[0 0 9 6] 

[15(8] 

£-DX<&mv&2> 0 xy7X^ • X^-XJCfctf^X^U-y • tf^-tr;VfSOM 

«\ [i.o], [o, i] nmc^xyj^mm^mnt^ctK^r 

, r 2 fcnffcfft, 3 K^£ftS„ 

[0 0 9 7] 

DR9] 



(52) 
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Jll C W^)— J.1 
10 J [Xbf-ce)+b-hc\ 

[0 0 9 8] 

DRi 0] 

[\\ [x(bf-ce)-e+hf\ 

0#IM?»y*xfc£«>So ftSWfcfciu <me><D^WM 16, l l 8(t f 

m(Dmfi®i7j}i$vy?ft& (tctxi^ mmm^m cewa) , 7^b^j 

[0 0 9 9] 
[0 10 0] 

¥ff (PP) j£S^lRlt±> ^ntf^J^ltWrStDtc, JD**^ 
V5^>Ki&ofe^ [1, k] fcfctfStffattSMSr.' H\ 



[0 10 1] 

[mil] 



(53) 



^2 0 0 2-5 2 0 7 4 8 



1 




af-cd 


k 




bf-ce 



^UT> y=kx + BT?2&5fr5, t^TOP PT^y^ytco^T 
C=l/(Bf + l) Ifc^ot, n' t'T^TcDPPX^i' 

«\ Bfcg£LT% y-xiififfi^ioox^^y^^yra^T^^^o 

CO, 1] K*lt«^lRltt#ffl«r«' ©TO, 
[0 10 2] 
OKI 2] 

[0 10 3] 

, Greenefe«ttfHeckbert©«rPJiOfi¥^ (EWA) Sfcli* U >^F<07y h7° 

u y r-ffl£tt£$ffl LTHsrr§ c tras. cti6o»5ior;i/dry 

„ fctz.^ T 4^ X h Creating Raster Omnimax Images from Multiple Perspec 
tive Views Using the Elliptical Weighted Average Filter, by N. Greene a 
nd P. S. Heckbert, IEEE Computer Graphics and Applications, 6 (6) : 21-27 
, June 1986^12$$$ ftTV^o LfrL&tfk, fttC«Lfc «fc 5 fc, *fR7'y 



[0 10 4] 

•9-yy;H 2 6 0§^^>hfr^ A x 1 2 O&cfctfA y 1 2 2£^Tt3o A x it, 

-rnrv^^ ^^/vM^&#7-y7>~-M 3 ot*f£i2il£ 

nfia /hiriEfc fa * § c t ic & i Tfi^wrtg-efe k>. ^sKim+^y 
OffiT^-T'feSo 7^;l/*-#-*;l/f;*, Sf^U<ti. -jg*Mf+3¥£fu /I/ 
>y^7>y7a (LUT) fcHEH2n3o &7-X • t°7-fc:;l/ 1 2 4©f 

V^'y^77^S (LUT) tc^cDAx, A y tc<fcoTfiJD tfJ£nS tW* L 

o ^tx> $fSL<^ 4*^i6Wy^«ltfe<];t\ 
•fe;HSHu "f<?ifi<©y— X • fcT£-fe;H 2 4£>;MTO£&5o ccDMTO 



[0 10 5] 

^^oa-^^SOTig^nSo ^oaz/<-t;l/ 3 D Uy^U yy • 

m~ f * x 7 fct c c t tern l & 3 d # u * - a m^nrn & l -cm 2 nm% t>\ 

[0 10 6] 
[0 10 7] 

asc^x • 7;i/druxAoE»w®gT?*«o 3 D@rtE*^fl5fsa^o^^ 

«3gsnx*sD, ~M£> SSO-^Ktg (2D) $»fe*^tt-^7c (id) 
ggt£3Dg&£#firf5<:fc£#9o cnt>(DW%mmm, Volume Rende 
ring, by R. A. Drebin et al., Computer Graphics (SIGGRAPH '88 Proceed! 



ngs) , Vol. 22, pp 65-74, August 1988, Three-Pass Affine Transformations 
for Volume Rendering, by P. Hanrahan, Computer Graphics (San Diego Wo 
rkshop on Volume Visualization) , Vol. 24, pp 7 1-78, November 1990&J; 
UfFast Rotation of Volume Data on Parallel Architectures, by P. Schrode 
r and J. B. Salem, Visualization '91, pp. 50-57, mi^tsm^C^Mt 

[0 10 8] 

=&7E (3D) HHE*»L<bTVSWtt010ti, 3D0ftetf, ^ 

./U^^y^M-F^xT^^VlOo ffitccQ3D[H 
^ 3D0$5^^^/c^^yOi/-v-«O^- 

[0 10 9] 

WMcommmm^^^ 200^3-3©-^ (id) 

l^iws, *mmc£ntfs toiuwu^c 

o cne»(D7a?£i:«. 4/U2DX7^X->t- 4 2 D ML -A • 
, 3^X • t£-A • • 2/^X3 DtT-A • + 

[0 110] 

^H#"T?fcnfc£, 3Dm$E^h';>y^X^3 0(D±gWliIl]$s, R, ( 



(57) ffS2 0 0 2-5 2 0 7 4 8 

0) , R, (0) , R 2 (a) OMfc LTtti: t^ft^c t ^ 

[0 111] 
DBU 3] 



o o 

cos<j> sin <f» 
0 -sin (j) cos <j) 



0 0 
sin 8 0 



cosa sina 0 
-sina cosa 0 
0 0 1 



HtsTbU-y^Xtt, R3»=R, (0) R y (0) R z (a) fcltMSnft, 
X\ 

[0 112] 
[»1 4] 



cosScosa cos8sina - S i n 0 

sin(j)sin8cosa -cos4>sina sin<J>sin8sina +cos<|>cosa sin<j>cos9 
cos<J>sin8cosa + sin<|>sina cos<J>sin8sina -sin(j)cosa cos4>ci>30 



mcffi<t<T<DftM<DTMc, ±!5<D3D[lI^vhU>y^X (R3») iM 



m/-*r >X £ D £> t? L 3 , 3D V U >y * X fcH&jgflTf 3 ti^ctt 

[0 113] 

01 4t^f .fc^k:, *mm-mMmic£%, (2D) 

-fx (T&frts, ±&£ffl«g£ftofc, ffi!2oo|iI(i:^LTTO4-^-f:;V 

X^X • '>+-^lT^§c 2Dy77^7->f-^ &?£L<&, 
[0 114] 

DRi 5] 

x * z + b -y 

2 DyX^-TX • $f£L< S (x z, y, (a, b) ) thX 

m<c£ff-v%%> 0 cm*, xftmz&tfzma 1 3 zrzv, zlt, z-%mc 

S (yz, x, (<\ d) ) t, 2DzX7-fX->t- S (x y, z, 
(e, f) fe^it£l^n§ 0 HI 4£#MLT, gffil 3 6m£tt3#U 

[0 115] 

*fcf. 



[0 116] 
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S(xz,y,(a,b))-S(xz,y,(a',b')) 

10 0 10 0 
= a 1 b • a' 1 b' 
0 0 I J [o 0 1 

1 0 0 
= a+a' 1 b+b' 
0 0 1 

3 D Y h 'J 7 2 D i/t- • V b 'J -y ^XA^ff 0 ±tf S TMz 
x, (c, d)), S (xz, y> (a, b) K S (xy, z, (e, f) ) 

[0 117] 
DRl 7] 

5Cno>,(a, &»'5to\*,(e,/)) •S0*.;r,( ( : ( rf))-,S(xs,.y 1 k)) 
S(xz,y, (a, b)) • S(yz,x, (c, d)) ■ S(xy, z, • (g, /.)) 

S(*y. *. (*,/)) (o, b)) S(yz,x, (c, d)) 1 S(xy, z, {ij)) 

S{xy, z, (e,J)) S(yr,x, (c, d)) -S{xz,y, (a, b)) ■ r, 
5(y7,x, (c, d)) •5(xr,.y, (a, 6)) S(xy,r, (e./» -SC*.*. (*,»)) 
S(yz,x, (e, J(xy,*. Ce,y» (a,*)) • S(yz,x, (*,«)) 



(60) ^2 0 0 2-520 7 4 8 

±EOJ:dt, -r**5"S, S(xz,y,(a,b)) • S(xy,z,(e,f)) • S(yz,x, (c,d)) • S(x 
z,y,(g f h))i:f3 0 
[0 118] 
BRi 8] 

S(yz,x,(c,d))'SQu,y,(g,h)) 

±&<D-?hV 8 00^, "f a, b, c, ck e, f\ 

g> h*#O9O<DHftj£0££fci#fSo 8 -o©^ a ~ h ICOI^T C tt£ 9 

[0 119] 
DRI 9] 

a _ »in6sintt(cos6-co»<|)) » sin(j>(cosa -cos8) 

(cos0) 2 sinasin<J> 
j _ _ cos(frcos8 - 1 
sin<t>cos6 

c = cos8 since 

j- -sin0>sin8cosa + costing - cos8sina 
sin<t>cos8 

e = sm<j>cos8 ♦ cos(j)sin8sina -sinO)cosa 
cos8sina 

/= -jin<))cos8 

^„ cos8cosa - l 
cosSsino 

h _ cos8cos« - I 
cosSsino 



[0 12 0] 

#£01 5£#MLT, H&tg (2D) tf-A • ^t^itJ;§^7C (3 

d) mmmMtzfimz&cFimwtZo $t\ ^e-A->t-^ » 

[0 12 1] 
D&2 0] 

x=x +ay + b-z 

[0 12 2] 

2DxH-A->'tH^ »£L<«, S (x, y z. (c, d) ) 

utlft x7?[RlfcW5Sa43«fct;z73[qJJc43lt5*b^txttlli^ 
o/c^t-t^2Wo 2Dy^A->t- S(y, xz, (a, b) K 
fit, 2Dz^-> + - S (z, xy< (e, f) ) mmK^mtZo 

[0 12 3] 

3^(2D) tf-A-^-t-^ 2DX7^X-^tHX±^TOD, 
LfctfoT, jff£U\, cmt l-3C0tf-A«(D2"3(DM^^-rt^{i 

yyjy^DWt^^o cnti\ >;-7SiHo*^<esSiff^feSo *ffl 

[0 12 4] 



?9hlt, m%Zfr-<D-7u#Zh, t%fr*>, S (x, yz, (c, d) ) , S 
(y, xz, (a, b)),S(z, xy, (e, f ) ) KMMtZ C 

[0 12 5] 

DK2 1] 

%«.(«,»»5(l 1 qr,(,J))^ (e|<0)S( y iai ^ A)) 

^^.(*v0)5(*,^,(c, < 0)5( y ,«,(a.4))5(,,x X ,(,j )) 

^.^^«0)5ty.»,(a.6))5(,,xy, ( ^ ) j (w(lBiB)) 

' ? C».>».(c>d))^.^(e^)S0',» z , (at j )) j ( , f>8 , fjBiB)) 



ti, "tfcfc^ S(y,xz,(a,b)) • S(z,xy,(e,f)) • S(x,yz, (c,d)) 

•S(y.xz,(g.h))fc«„ 

[0 12 6] 
[$(2 2] 
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xy, (e,J)) S(x. yz, (c, d)) S(y, xz, (g, h))): 

* J0 = *,(<i>)*,(e>* f (a) = 

S(y,xz,(a,b))-S(z,xy,(e,/)) 
•S(x,yz(c,d))-S(y,xz,(g,h)) 

[0 12 7] 
D&2 3] 

„_ sinesina(cos4>-eose) + sintj>(cos8 -cosct) 
sin<J)sina(cose) J 

^ _ _ CO80COs6 - I 

3in<J>coj0 
c = -cosBsina 

j _ co»6 since + simbsinScoscc -coscfrsina 
jin<j>cos6 

e . . c°*4>»n8sing -sinifrcosa +sto0>cos8 
cos0 since 

/= sin<j>cos0 

gs _ cos8cosa - 1 
coi6 sines 

h _ 3in<Mn8(co$e -cosa) > sintt(cQsO) - cos9) 
sin<J>sina(cos8) ; ' 

V HJ >y ^X£f#3cl t^T^^o ifSO^^lf-A • + - • vz-^r 

[0 12 8] 

1 6%#MLT, £5, H^Tt (2 D) \£—JU • X^X • V 



■v-^cj^H&Tt (3D) ®u%mfct&i5m*mm*&* 2dh-a-x 

mtZZtffX-ZZo fctX-li. 2Dxtf-AyX5^X- £?£L< 
fcfc, 

[0 12 9] 
[15(2 4] 

r = x *g- r 

[0 13 0] 

2DxH-Ay77^f7->t-ii IfSKti, S ( (x, yz, (a, g 

) k (z, y, b) ) tw<cttfv%, cna, y^mc^xma, z~H 
mc^xw g mfxmmicm^rcis^-zyfifaKti^xmbrai z wnata 

L<Wu /£«&3o *St&^ t£-A • X^X • ^+-(4, tf-A-^-v- 
£X^X • 5/-V-Ofi»^t>'&Tft«o HI 614, xlf-AyX7^X->t 
S ( (x, yz, (a, (g) ) , (z, y, b) ) ^UT&D, %Z\Cj5 

[0 13 1] 

-ttW* 3D < 7h'J'^X«2DJ'+-'7h'J'y^ X#«¥fr 6ft «3 ±tf S fc 

AxX7^X->t-S((y, xz, (c, h) K (z, x, d) , xt-Ay 
X7^-^-S((x, yz, (a, g) ) , (z , y , b) &£Xfy tf-A 
•^-S(y, xz, ( I , f)) }cWtSi:i^ X7^X->t- tf 
-a • ^-v-^so^^rsm^ eooe-i, • X^X • ^-V- • S/-^r> 

[0 13 2] 



T&> S((y.xz, (c,h)) , (z.x.d)) S(x,yz, (a,g)) , (z,y,b)S(y,xz, (I,f)) tt% 0 

[0 13 3] 
[15(2 5] 

6 *, d)) S((x, yi. (a, g)), y> b )) S(y. xz. fl,J))) : 

S((y,xz,(c,k)). (z,*.<0) -Six.yz, («,*)), (z,y, b)) 

±IBOThU'y^X^ti, 8 0«it ffcfr^ a\ b, c, ch f, g, 

[0 13 4] 
C«2 6] 

o = sin4)sin6cosa - coscfcsina 
b = sin<j>cos6 

r _ sin(|>(cos6 -cosa) *8ine»ina(cos<|> -cos9) 
sin<J>(co$0)'sino 

sin(t>co$a - cos<t>sin8 since - sin<j>cos8 
cos© sin a 

j = sin()>sine(co59 - cose) + sintt(cosO> - cos9) 

sin^Ccose^sino 
2 _ cos6sina ♦ sin<j>sin8cosa -cosofrsina 
sin<J>cos6 

h _ cos({>cos8 - 1 
sin((>cos6 

._ _ cosOcosa - ] 
cos9sioa 



£S(3 <D 5 'QCDtf— A • — • $/— ^XlC-O^TO:^ — -Yb'J <y^X£: 
[0 13 5] 

B 1 7 ^Itiot, 3 D If- A • LTffitOH^n; 
(3D) |HlfE*^flS-r5ll4O^jS*^LWS 0 ±IScDlf-A • X^X • ^> 

LfcM^t- • t h y >y x xo^p h • v h y y * 

X Otftfo^ S ( (y, x z, (c, h) ) , (z, x, d) • S ( (x, y z, 
(a, g))> (z, y,b) -S(y, xz, (K f) ) ) 
CfcfeJcoT, 2D^t-Oiffl^7, g&0^7£^#TSC fctf"r#S 0 
cntt &^7&c&£Moe-Atf&5fr6T*&§ 0 x^(i, ^ 

1^70yX^X, zX7^*©-> + -©&iitr-AT*&5o LfctfoT, ^ 
* - Oft 3De-A<i/+ -Ofr£i8£# AlT 3 c £{c £ o T 2 $ Tiilc £ iT 

[0 13 6] 

Hl7tt, 3Dxk-A->t^Lt^o Ctitt, 2 "OCOMMLTz. 2 D 
X^-TX • $/*-S (x z, y, (a, b) ) S (x y, z, (e, f) ) Ojl^C 
lU^'CCf, ftHc2O0 3 Dtf-A • S (yz, 

x, (c, d) ) S (x z, y, ' (a, b) ) fcSSftS 3 D z If-A • 
,S(yz, x, (c> d) ) S (xy, z s (e, f) ) fcgSflS 3 D y l£-i> 
•yt-i:^5i:i:(i7S?n/c^ 0 ^T0 3 Dt£-A • £?£L 
fcofclC>0±t£-A;r£tt£#t?o 017£#MLT, v-7§f«x 

e-Ai 5 8 on^oe-i,) a, a?i;L<«, ^9i%feH*#fu^3D« 
micMii^^enSc w«v^e»*wrcif-^i 5 8' ->t-»2o 

0®«2 DX^X • ^^-^W^nfcif^cD^P^fifi^To 
[0 13 7] 

WTO* die 2 DX^-fX • • zs-<*ryXfrt>m£n%Z.ttfX%% 0 



[0 13 8] 
DR2 7] 
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*3D ~ Sff lD, ' SH 1D, 

CCT% 

[0 13 9] 
[»2 8] 

* *C"o». *)) -s^.*, («,/)) 

1 0 0 

* / 1 

■ *0».*. Cc <0) • S(»,.y, Car. *)) 

I +ef c d*ck 
= g \ h 
0 0 1 



#8?73&&> 3-D (TctjUZ, Hanrahan©#fl¥) WSfcTSo 3 D t£ 

#3iL<fct lli:^7-t?y hfc^TTSo N {B©#Ua-AlCOlvo ffl© 
lf-A#&5£>T% ^*ofc^7"fe>y hlB&NflTBt&So Lfctf^T, NfgcD 

[0 14 0] 



^/uico^t«$5o uptake, mmm^xv 3.-i±Kmf%Lrc 

%{t\abz>o Ltctf-DT. #y 3.-i±%-mm}vy~7v y??% c tt>m% u 
v\ 

[0141] 

Wittenbrink, Somani<DJi5IJ7-t?>^) fcS£5o 
[0 14 2] 

-A (@I#iJa-A) fc£#*.fci§^ *%ffl<Dfimt. »*U<tt, £?\ 
V-X • B&tf^l/fcolSO l ft l <DftjS«%#llg-f & 0 ceo l 

[0 14 3] 

±Mm%%%1$&o L^LW^ M9>J^fiOfci6CfTdtcii^:«wa»ttiSiii 



[0 14 4] 

CCX\ 3 Dtf-A • ^*-fc:fctt3l£~-A£>;j---K-' 7y?%mf&£ tic 
$fSt<«> 2 0cDilMLfc2DX^^X • >>^-<D;^-^-£|W]i; 

m^xftfflm%ftn+zifi. m&&-&mfftt>tiZ(Di]W£ u>„ 3 d x e 

—A • i/t-Cilp, 3D^--7h'j7 7X (±12) %ffl^txSMS 

[0 14 5] 

OR 2-9] 

z'~round(z *b-y) 
y'= rotmd{y 

CCX\ round (w) M\ ftfei£^g^ctt«ft&W2&wT&3 0 ffl* (y' , 
[0 14 6] 



(70) #S 2002-5 2 0748 

[0 14 7] 

J ft, m^fe^XV a,-2±mmi!#5K-DtlT%Wl1rZ 0 Ml 8 a, 18b 
[0 14 8] 

ttmm, mi<Dfimz, yv?-w7v>? mi 8 a) t&d, ^ct 

6 4cD7n>h-ecD-9-y7 P ';y^- U-h«M«gfcMLTji 
m&©£:&3o UpL&tf5, ill! WMOfc&k:, T^OtfUa-A-r 

(Hi 8B) o ^CtC&V^T, U>f 1 6 0imfe(O&tik 1 6 2 
a^-VX-r-r^StU *<E>I6^ #Ua-A • r-^-bv h 1 6 6<DU7T» 

6 4^fc'V^TE«^3}---^--9-y7 P ';yy^n§nJ^tt^fe§o 



[0 14 9] 

yrs'v^-eHftfc^fKu loyT/^-f^^u-^ cra*^ 30^ 

[0 15 0] 

£1*. U^2oo^^l/K- U-rtc^W^o lit^ot, SUS^SOffi 
[0 15 1] 

? • ^XrA&tWjSfc:H^O±flBWffl^«tSI»3l*nSo E RiiCr^rfy X 

%a«-r«o ssk, cor;i/druxAtt, t<«, ^ua-A«f-^ 



[0 15 2] 

fclM h • W 1 7 4*WJ a-A • -r-^-fey h£ffiLT»?>M (SfcttM 
fr£>^) 'nMI 7 2*^*+7f^^Sn, t>tttXfl"C 1 7 4#HWz:# 

[0 15 3] 

•rS^SMKiJW^W^/^-V^^I-So H2 0AW\ ftfc, ^-X^U 

• if #*)\'BKm-&ftttte'ovrmwMft 1 7 o w-r h • i^rz^w 

»g;L<^ £#3*1, -t©^ SUfcWl 7 4' *g0^C 
[0 15 4] 



4k»SLl\ MSI 7 O^S&*Wftim^-Mxv h • f-f>K^* 
x^f^yWci:^ #^-x7V-y • tf ^-tr/l/ (02OA#M) fco 

[0 15 5] 

^ofiifc-b^ hts c tA^fSo a*^y7u y^ • u-hits tm<d$v a 

-^»«JSi:tt«bfe«/hlS©e-AI&jeTf*So #f§0J!0E Raffi^tt^K 
S^y7U y? • I/- K0H&fcn«©MK: Wffifi^ltfiF-rs £V^fiJ££ 

[0 15 6] 

IH*«£> Cube-4T-+f^fti^ U7u £ ) T'HHft&BfiTV- y ± 
[0 15 7] 

*H0^<D E Rfflgtfffiii, ±EO C u b e - 5 tt^it§©t 



mmmmtmrntz c^^gt^fcra^ cube-5 i<y#v yy • 

[0 15 8] 

*$m<o e Rmwfrdtv xab\ m s l < «, 3 ^o±siio 1 otc^o 

6*'Ja-i • f-^9h80O7nyhm zttK:&o;fcm«£iJ5£L 

Co 1 5 9] 

•9-y7°u y W\ if p n n l^n-X77 fmm*\sy#v y?t%coK#v n.— A 

©7nyM:^^j:5^t»\ 
[0 16 0] 

01 9tcM^LfcJ:5fc:, Ml 7 2tf, fcfc*fc?s 4<U a-AOTny h ( 
f&fr^ z = 3W^W) ft^3O0jJ?^-fe;I/TOT*S5^ mi Ml 7 

% 0 Z<1T\ ezits Ml 7 2^^'Ja-AC7Pyh (Hi 9 #88) ft'O 



T\,^t^5mm<DMm*£&&r 0 cna, 2o©wi 7m<Dmm\ m 
immi 76Wotiw^2««u »t% 4m 

mm* h#u vitm vm* 

[0 16 1] 

^■fe^flEWJco^Tai^-rSfcjffSL^O-e, »7nyhm &fV^y 
zi^tc (2D) ^hi/7b-7^/^ (f-vh&rc&=n&y>nVfitLTt> 

Ll\> #®«07PyhTOU^afa^^-fe;l/afSOr:mo*l?, £©3X3 
#^;W£«I4 5X 5 WTfc$!i«o »0 2 1 milt, X>y^l 78© 
£#-tfn"T?a&«fr&, 3X3©P^b7cW 1 8 0O*%ffiffltt, U 

ct\ ±i©^x^-hwh-7^;w /wy-7«fiffi*t 

[0 16 2] 



1 9 8fr6) 3 tl*. 1Mb • l"fl 8 6^7 3 WJa 

• U-htfl X^-fXi^cD 7 1 4 0FWSoTl5^ LT> W186 

o n #y a-i.^>tu^M^y7y y>f • xf-«a, ^nW # 

y^lt^5W»^> logiNfc«koTjWRB«nSo ftHWMf^-'T 0 
[0 16 3] 

teffl$8tft 1 8 4 t-m-%t>tfT*l£&\<\ LfrL&tfk, 1 8 6*ffig«£ 
#1 8 4 0-r^TTIE5i^^X-fe;V^l 8 8±fc^"T5 £ fctf*?3; UvDT* 
, M 1 8 6 fct, jPJ • x-SMry M 9 2 ^HCfgH^iHc (BaBtttlg 
$0 ©'J7tfcV>t^'J 7 M 1 9 0±«t5OWf LfctfoT 

, ^^-fe^Mlfe^t/u-r • y-yXfrmffi spy a- a i 8 2 ©y 7t 

[0 16 4] 

^n§o _hia<o «t ^ ^rcim^^-T.xu-y^x^m^, 
vxnt, mti^m^m^MLx^-'fb, y-v;y . u>r • ^xf^y 



(77) f$^2 0 0 2-5 2 0 7 4 8 

[0 16 5] 

®mmm.?z& ? KMimx^z, 

[0 16 6] 

^•>fX2n+i©*-*;i/fc:o^Twroa*%^*, m^x*fcPit;x*7-iB 

[0 16 7] 

[15(3 0] 



(78) R$2 0 0 2-5 2 0 7 4 8 

sctf, (n=2) 8, 5x5©7>r;i/*'*-^;i/Sfeti-7*-r^v^3 

[0 16 8] 
DR3 1] 

o. I, i o 

4 4 4 

« 2 # e sua i ^gfb-r § 9s#£tf w *f* § * § 0 

[0 16 9] 
E»3 2] 

4 4 4 

[0 17 0] 

HR3 3] 

4 4 4 

4 4 4 



(79) 8fg2 0 0 2-5 2 0 7 4 8 

£o^T©^«#B&SnT^5o ERli7M'JXA«t§i:i:7:\ W 
y^'jy^nfc^U-f n, o, p. q, rfcj\ $f£ L<W\ MlSrMCT 

[0 17 1] 
[§&3 4] 

A = — o + — p + 1. a 
4 4 P 4 9 

[0 17 2] 
[f&3 5] 

16 16 16 ifi 16 / i 6 * 16 

CZ.X\ £<Dl£t>\ 9-OOflO^-^;V--9-^X (n=4) l:#0^-M/<yh • 

[0 17 3] 

mvm. initio? (A7-7yrym»J;3^^ 

, Mm^-M^yb • 7^;l/^O^X^-f ; Vy»Ol/4cDx(jM^a^ 
t&lB\z j mtZo yyfJlflZ, ^l/4t^T3/l 6<DS#T*tf 



(80) 



$$^2 0 0 2-5 2 0 7 4 8 



5o #Ua-AOffil Mco^T, «6«>S"9-yy;H±, $?3:L<{i, 1/2 
[0 17 4] 

\mtD?x^z$v*-2*m7\c&%yy7>\'mi, nx&z> 0 yuvh- 

[0 17 5] 



DR3 6] 




[0 17 6] 



HK3 73 



(81) 



tit&2 002-520748 




[0 17 7] 
B&3 8] 



[0 17 8] 
[»3 9] 



[0 17 9] 
[»4 0] 



log 
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mmmwmnzc mc^Lrc&*>\c cneois«c^fi, »si<«i> 

[0 18 0] 
DR4 1] 



[0181] 
DK4 2] 



fit, OToT»wr§ 0 

[0 18 2] 
[15(4 3] 



I> 2 



[0 18 3] 

£ffc*S«> lX^XM3fcDo (N 2 ) fecktfo) (4fO /ew-flJRSSnSo d 

[0 18 4] 
[0 18 5] 

•7-r;P^J:DfclliiK*iRi±«-&«i:a^t?t*o E R^I7;VrfUXA(i, A 



[0 18 6] 

©^?£T*tt> # 'Ji-A-f-^^ #S$!l!<0 Cube-5gf 
Cube - 5 WM^777©««tt§o ftliaot, • 

[0 18 7] 

i^c&^Tki:, ^^©o a p®©lifi^> $f*L<fct, -rV f—;l' • Wl/ (LOD 
[0 18 8] 



(85) 1#S 2002-520748 

*^oxVf— )i- clod) fimz. &it, , u&frzmft^rzm 

) ^CKo 

[0 18 9] 

, X^^7n>hfeJ:r>V^y^^434t^S^^-b;V»^ ^tcWUfci; 
yff?ztfff£L\<\ :n«, ^fijeo^ox^youy^uyw/c^^-a- 

[0 19 0] 

OD) <D£.j&*7 ! -?°bv\><Dy4JV*Vy7) *Xfcf~-K7'y7Y5©K:*>te 
ffi^Z7h (Trilin) fci, &?f;L<&, W^TOWO. 5«7ht 



[0191] 
[0 19 2] 

Cube-47-*f^t, *^ (Cube-5) O^ff^r 

^DlESIMififPM^U^-l-^c: t^Tt^o Sobe 

2 7 ftofftf^gi: 2 6 &<Dbmm<mt?% 0 

[0 19 3] 

»0l7^ 3 £ K * o T £ <DM£fi£# 

SCfc-eftSo lftEjS#3fcD©^-K7x7©je»fcJ\ »*U<», ttM 
£3^X • 7;l/=ruXA3&affl"r5Cfctcj:oT3K^SCi:OTfr5o fcfcfctf 
, 02 Sobe 1 ^E7 ^ ;^ © x i^O WM?:^ b t &X 

5 %«LT, *Xf-»-if Wt> D ttuOXr-^tii^^^ijf ^ 
*§£\ H2 5fc^Lfcfi#fcJ:, Sobe 1 ^iE7^;V£©3 3 »^i£m (02 

5©£fj) *s&m«fc^*rso x«*^ {i w i} ic^z.%ctT\ *(oixt> 



[0 l 9 4] 

tVt— ;l>« (LOD) fS$6£fiJffl«c fct £-or%m?m<\<D&*)*: 
[0 19 5] 

, #$L<tt, tf-X7>TX4 J ^^-tr;V- 7^;V^M©'J-7lWJ;t>' 
[0 19 6] 

t&©£&»> cu b e - 5 a^^^ ymcxK>iEmvmM'^(Dh^mtf 
m%$7L%>rctb<Dimw%'^ f7x/^w§ c tia*, mzmo f u- f 

xr^^nW^Sffi^fRj^mHim (ASIC) n$?y*fc, £0*^ 
[0 19 7] 



Mt (MPR) ©fctfXD-r-^-fey ht^HMW^^^ ^mt^>C 
[0 19 8] 

mm&LfcitiyTj y>? • fv~yt\ m^#fcft\sxmmz#v * 

[0 1 9 9] 

V> (fc f^x • *n.-^y>?(DWi^m, Iw^tliS) o 

[0 2 0 0] 

X-h?Z>fi\ lOf^'J^' U-hfe#^Sn§o H1I£2££[h]±$# 



-7W^7 h (Trilin) tfiJffl?tl5o 
[0 2 0 1] 

*awt*tts»s y^«M^43v^r«, 
) my^vv? • iy-bfrzm.LTwmisnttmwm (RGBai) *u 

1 - (1 - a) 1A 0 
[0 2 0 2] 

t£ 0 LtitfvT, mmm^^mmm^^xfz (2D) H{t7-7&, 

cnWu f^tt^'J -y FtS^fif-^^IBf t5 fcf t4C5o a' mi*, ft 
$L<fcJu • W^^-fe;l/'"fe;P*ilLT»»-r5^lRltt#Elidti:^ 

ot, IS^n^o ITiE^nrca' ti, a' =1- (1-a) CilT' 

[0 2 0 3] 



[R4 4] 



(90) 



#g 2002-520748 



[i.i/5] 

[0 2 0 4] 

i/^y>»sm^/^- 9-;v=^7c (3D) uy^jy 

[0 2 0 5] 

fe§ 0 #^€>§g Ctfcfc"5, Cube-5) tt, 8?£L<y:, g310$>#* 
HJ • ^-K^xTlCf&fcfc&^LT, Cub e-5^'Ji-A • Uy^'JV^' 

[0 2 0 6] 

-a . vy^mmt-m-^wtftmmmmtZo z>^?7*m?z> 

OSK^rtlfcRGBoZ (f&fc^ Zrty77) MBit, XVlXDtiv-IS 



[0 2 0 7] 

{Cz, Zz} T^un-F^n§ 0 c.«\ ^^hu • •y-y^vcofii^ 

77C™ W3frS£UfcfitfJfcr*'fe;l>tts fffKit 5?;*-* h; • 

y-yfMt, $?£L<fcJ\ Porter-Duff over operators/3 btM?nS 0 P 
orter-Duffa-&^;I/-;V^OV^T0l¥LV^^^x x *X hComposit 

ing Digital Images, by T. Porter and T. Duff, Computer Graphics (SIGGR 
APH84) , vol. 18, no. 3, pp. 253-259, July 1984tC&& 0 £<D$M&. ## 

Mm It, $?£L<&> ^ U • f y 7^^^^ b U ©7 o y h t fe§ 

t Of ftfc-^ a-A • *yy~fm. of7x^^^ h y • rVxz, * D'h 

[0 2 0 8] 

7?) ttf]iffiWf77 • 7-f7 F • t-^-f-I^n4(7m^j:P»*^Ot, ¥ 
mm^Vuyit, «kDS*t«:tt5E*»Sc Ctt«\ over operator£8o£$¥ 
38^m*&&Rl&£T*&^<DT% i2®"e«5o LfctfoT, ^UrTyti, Sz-y 
tfc&W^t;* hU*^t>Si:#tit^"efe, 'Jf7x • V-h^ti&tffUf 
y-f-fV^ttx x7°X • IM^/VO&D&^fc^i&T, fu 

[0 2 0 9] 



tf, f+XMhe A-Buffer, an Antialiased Hidden Surface Method, by L. C 
arpenter, Computer Graphics (SIG GRAPH 84) , vol. 18, no. 3, pages 103- 
108, July 1984fcJifflfCfctf*l*#So 
[0 2 10] 

c?L5, >fJa-A • x^xst^i/^y^- yn-trx^fpi^fb-r^o c 

ube-5» »*b<t4, 2 6 fc:^fj: 5 #U a-A • WffrZ 
7<DV** hVvt- *7iSjL?h*Uy?V yftZMcV** h U • 

5 -r > * j: tf mo ^77-f7^X'A-F-)i7 m ijffl-r § , 

[0 2 1 1] 

tbK, #UrFy2 1 0O»^X77*tt, fff: L<teU #U • ^y7°;l/2 1 

ol-a • vyfji • ^u-yvz^vmmLTcXvJxfflK&Wirz^ffift*? 
<TOixy^uy^n/cX^7"2 l O0|g#tfffiS0Sg« Cfcfcfcfcf, 02 6 



er operator«ffl LTftMfifc? ^-tr;WciEtV^v-^|lJD ttil" 0 
[0 2 12] 

[0 2 13] 

fr<0»^X 5 <fc 9 fc & K) ffi < T fe o £31 < O 7 U y k° y? • Vfc 
■fey FTSCfc-efeSo bfrL&tfe>, nl'Ja-i©^ UV^'J^U 

m^TKfrfczm&T'pr^ttydy^hT^zvx, *mm, $vtty 

[0 2 14] 

02 7^fJ:^tC, #f§f», 20©^Uytr>^«^U->2 1 6, 2 1 



8 tfWefcoT, 7U->fflKtiLW3-%$V dty®ft<Dfr*UfttZ£\,^m 

m<DmM*nmt%ct*MMLx^z> 0 ntnt^u-yKMLxmm\c^v 

T, St)0 2 0ll^3lX^-7 > ©|Bli:MMM-r§ c j;5{C, H^2 2 2liX7 

S«F^-^tt, 2ocD]I^|wli:x^yrttc{u»-r^J:9^H^^2 2 6^7 
[0 2 15] 

»3^n«o fcfcfctfs 028^td;9^ HftmTHi, W6-5©X77 
S 1~S 6&X^LTV>5<DT\ £8n?6^©^ ; y NflfcSfrftSo Hftff^ 

T2tt x^ys2, s atc^-rs^yy hrttcH^n, 1^3^^ 

TfclRlfilfc^nSo IS 2 8 fc^t0!l<DJ§3\ 40©HMT1~T4S^7 

4s„ *nfcj*«i/t\ =ftm^7Mmz2Vv¥yt?~£ftT^%^ 2 



[0 2 16] 

©x^xo££3T«]UXbF*3fc:B#, awt!«eiox7^xtx 

[0 2 17] 

x^-rxcD^M^fst-onT^y^-x^^x • v^xwrnhntzrctb, c 

[0 2 18] 

fcttfi/B t&3~Dffl£TSo % 1 0*7^3 ytefcl^T, #U =f 

Vtt, over operator^ t TWWMa^-^-«< CfctfT*f?S 0 CO 

[0 2 19] 



'h-$^mm%mt&vic, mistime x, Yf^^^ayt^T, #y=r:/ 

ot, Z fV ^ 3 > (C*3^§ 2 'J a - A • X^yUC £oT3i£n& 

[0 2 2 0] 

[0 2 2 1] 
ER4 5] 

c - «V>„ . W 

tLXn&tti*max%%WfttZtT*&Zo CCX\ C P . H\ SbfUiy ( 
tfVrfyi) <o#7-T*&9> Dp, ti, ^Unyi£DW$D, Cvf*. 
-fe;Wc|iJD^TSnrc:*7-T^5o fcfcfclf, £ < ©OpenGL^fclu max% 
glBlendEquationext (gl_max_ext) £'7lsy\ : t%><D%nSffefcir2>o 

7 7l spy a- a • uy#vy?<Drctb<DV-T • 

) fc^U>fc<K3£f<5fc5fcf> ^fb<^ glBlendFunc(gl_src_alp 

ha, g l_one)%fflV^ci:^J:-DT-/byFM^^n5»cD7;l/77fi-eS^t 



[0 2 2 2] 
[0 2 2 3] 

tu»<£ 5 k> *%w<d c u b e - 5 <Dmg&mm±. <t$>\ -d<dv* 

u b e - 5 i/TsThK 1 ^tZTc&ZWtfjLWM * h U • tUf^^y^tmt 
[0 2 2 4] 

octimzfr'v&zvo zzt* zfyxia, $fst<«, jaiwit^o 

TS-g-^^en, *-<DH@H, ;f'J a-i. • Xy^fX • 7 ^X^ • fx 7 ^ 
[0 2 2 5] 

m*&jt?%z£K&?rMtfct%o B 2 9 fc^-f «fc 5 fc, ±SIiW2 3 o 



mrnnm a t Ym%t> d onmii oftm, m&x-c y h 2 3 4 1 • #>r y 

£#£>tl3 0 £?$L<&, a, jSfcfc, fiftc, -4 5~+4 5SOlSH^feSo ^ 

o/czx^x-^-^ ( rx«?x, YJ yi>-£LTfc£n£ftT^§ 
) (is »$b<t4, ^^»h'J^X(Clffl?n§ 0 
[0 2 2 6] 
DR4 6] 

1 0 tana 0 
0 1 tanp 0 
0 0 10 
0 0 0 1 



'j y h# r^uy-^nsj o cube-5 uy^u y#<om x 

LT> xVX • ^y7 70filfi^i:i**5i&&, ff^nftxVXW:, f7x 
• ^xv*teov>TIE»K:#y a-A • x^x • >fyf7^xfc4«, 

ttntf, i+^nfcx^x^^u a- a • yy^u • yxf-A^^oTfij^ 
&«ffl-r 3 t y ^ - u y y £ie l v ^m^Wi z&%cttfv% 

[0 2 2 7] 



4.^y*-U y^fufc Z = 0 fcftS *5 fcMJiS-fr&ns, * U y t°y^ . 
-y&, fcfcAfcf, glOrtho glFrustum) £ 20 

• x^xF^c&s^fcHry h^n^o 

[0 2 2 8] 

*«^*aW"r«fca, • ^y^z^fffc'^tfnytfXTVy?"-^ 

/Vy7 7 2 3 8&mU ^'Ja-^X7^X • *-£--?«£n£ £ 

Ua-A2 4 0<0&X7>fXl±, #£L<tt, ^rOjtCSfcS©*^;!//)^ 
*fc£cD#*-fe;k ^LT, ^-x^-rx£OgfcTOtT^?>gt±otT-#±^iJ 

(4o^f ) <s : fox^a-^ff-3) tmv*-?--e®Mztiz° lHt, s 

DRAM3V^Xf^^«^777 2 3 8tt, X7^^0t>rX£f ll^S 
£Wt"5¥ffifcFIF0fr&fT*JfcfcSo SDRAM^fr^t »$b<tt, 
3 2*fyhMT*«, 8e7K0i^VhRGBaf (3*-fe/l/fciqWl£ 

[0 2 2 9] 

^nt*tM&C, &fcH3 1 £#J$LT. »PC77X • bU • /< 

47*7 4 2lMODRAM7l/-A-^7772 4 4£*tJ/Bt3o cn 

ttx £tf G B a TJ^-fi^^^ZxVXffi^lS'l-r^o #U =f 

y • u y • • #u • uy^U y#fcm%<Dm 

f»£7^-t?X • *-^'J>»SftW, • / W77 2 4 



/ig-r^o Ltctf-DT, DRAM^Uii, ZIC^XCX^ U -V Office 7 
[0 2 3 0] 

X9 1 * • ^t'J 2 4 8£>££/7b-A .;^77 2 4 4 ©M#£*tf S^^A 
• T^-feXW^-h-rSSm^ DRAM71/-A • ;^7rTfii?t«i 

[0 2 3 1] 

v^xom^vm^^B > 2 5 ot^s^sftws^fijffl-rso cna 

[0 2 3 2] 

03 2 fCte, ^fgBJKfeT, Cube-5^Ua-A- Uy^Uy^-^X 
fA2 5 2Ki?** hV - /W77^>2 4 2 £««fc*6<D-«M^L 
T£&o 03 2^T£'5&C > SDRAM3y^Xf^^-^777^ 
L<«\ Cube-5/K7"7^y2 5 2»eiS?tl, 
gP(DDRAM7U-A-^7772 5 4*ffiMTSt> HO*'J rfy • 
£|WtffK:DRAM7U-A -M'777 2 5 4 %$irft§'%> tll^.fcDfctfL^s * 
^07U-2wW7 7^:fctf3«y&, ff*L<J4, W^c^'Ja- 

2 5 4 ti. S-fc, 8f$L<W\ 3 D^7Y y £X • iWJv^y 2 4 2 fr£7 
^■feX-et, #Ua-Afc©*U=f> •7 J -^2 5 6 torn "f So 



[0 2 3 3] 

, 20<D>U7*7>r>2 4 2, 2 5 2^gg!1-§o »fl^»fe^T, ^Jg 

*mw#v dry©ffiW45*tf#y a-z» • 7*-^*^-o^-y*uy^y * 

^SWJMl/^'jy^tSo JJ?U a-A • 2 5 8^|B1t$tlfc 

kt'tM^x&O uyftvyyrz* ?%t>%. ^Ua-A-x^x 

*Cube-5;W^V2 5 2T\ tfflftXV J**?774 y *X • t\4 
[0 2 3 4] 

u b e - 5 5/X^AOS*-r**»W*^X7*U-V • 7-7°£»f£o 
[0 2 3 5] 

DRAM/Vy772 5 4©KH-ti, fc^ilfcfs 2 5 6 3 WJa^'f- 
<y }> <D 3 OH z IxV^U 503, 000, 0 0 0 f@ 

^^y^i^y^i;y^-;W7 0 ^^y^MT§cfc^mH^'r§tuic, cube 
- 5 1/ y y ^ • / w 7°7-r y gttfctt ur d r a y 7 7 £io 5 ttrf 

toC u b e- 4*1?Z>ft2>o &U*?V*y- /W 7*54*108^ 

^77711) ^ SDRAMM^77FIF0^5iW, »3> 
#Xr^y^7u^£feT71^yF£n5o ^t, frU^-feMi, FIF 



h£D#^-, 8t£«y h<D&RGB a, 3 2 e v h O Z yVX'H IS, 2 4 + 8lf>y 

bfttfot, tbt>$>%txiv9 'Wtfl/K.'O^T* §Cube-5/W 
[0 2 3 6] 

fcD60<Dl 6tf«y h • p^U -^^7x-X^i:no IrI$!D RAM ( 
SDRAM) f->y7°t^t§«0»J Cfc^TO^ngtt£*iJffl« C fcffT? 
#*) *\ rlf-^$ (DDR) fcLTfctenTfctK cntt, *ny*®£ 
"5±#D, A^TO?)©M^T-r-^*i!»»#-rSo DDR SDRAMMt 
1 *n>y^fcD 6 4t£>y h (D^-ZZmfr&ttrzVXD 2 
OOI 6tfyh .**U ^y^7x-X^ 1 ^uy^fcO 3 2t:>y 
t&O/c&kl, 1 tUy^jy^rz D£ff 3o<D 1 6 e<y h • • >r 
x-XOfc&lC 1 1 6lf>y h • • ^y^7x-X^iJfflTt§o 

[0 2 3 7] 

»0 3 3£#i$LT, '^^»I^f f«?tlt/W7 

IttZU, -feyhB) 2 6 2 KHM?i&tr 0 Cube-5'>XfA^ jRUa-i* 
O^X^-rx^o^T-fe'y hA2 6 O^SPttiU -by hB 2 6 2JC#fr& 

£<DfimViZ, #7l/-A • ;^7 7 • fy7°' -fey Mi. ^71/-A-^ 



(103) #^2002-52074 8 

2 6 0 £-fe>y h B 2 6 2 <DK?^*^#*SStCfr t/\ ffifr&fr-kv h&m%& 
&-tr>y hi: £3 v 1^^60M*3^tM/^y77t5 0 f 

5 2 6 0, ^LT, 'J-Ffr^Wn^/WnSt-i? 
y hLfc7U-2,:fc£tfVW7 7ftfc:-fe>y hB 2 6 21$?^ h-fey h(C&3 0 & 

ISfcti, 4^(0^O7^'^^«i?t, 1 6H'-y h DDR DRAMf 7^ 
T4 00n^-fe;l/ (f*=b-5 8fil07-F) ^ltt§„ Cube-5^X 

L<it s 1 6n^-fe/I/FIFO|#%ff?iJ2 6 4 (40©;ry^OMtOl^4 
[0 2 3 8] 

• ^y^7x-X^|iJt)ffiLT^§4-QOTO/^7 0 ^^y^iJ^S3 3£#jl 

^'y7 70Zf : VX/7N-r>y;l/^2 6 8t*f-T5 1 OOi!*tHb^J/^7i 
-X2 6 6fc> 7I/-i'/^77ORGBo8P^CD-feyhA2 6 0, -tr<yhB 
2 6 2^tl^tl^-b-y h-TSfe«)0 2 00tt»5i*/»#5i*-ry^7i-X2 
7 0, 2 7 2 ££^t? 0 3 0Hz t?2 5 6V>U a-A§I/V^tJ >?Y3/ci6t 
, 4O0/W7^y^ i#1 2 5, 0 0 0, OOOW^WJUltS 
o bfctfoT, 1 3 3MHz ^yWl &y7$5£'(fS DR AMfcov^TfJffl? 
n^o • ^7^7 U-iW^y 7 7 • t°^-tr/l^v>y IfV^-fS C i: 

T^fctttlfcf&S&lN, U4W*J:DSate'rSfca5^ £c!T\ Cube-57 



^f^ftOX+a-F • -7^-feXtf r^X^a-J KZtl, I'Ja 

[0 2 3 9] 

03 4«, 7U-iwW77M^;l,0RGB agR5H«U^^77 
MriLTV^o F/T-^X^y^-f^ 7 4fc*3V»T % t7hB 2 7 8ICfe« 

tfn«£&V^l>9«k:J;D, 6 4 If ^-fe;l/^-e*S'o fit, 

s 4OWf7^y7V^7^yfr£M&ft£nfc4^0RG B a®frt>%& 

4;W7 , 7^>X (1 RGBaf 77°+l f/X • ^ \y 7°) Xl6t£yh 
X 1 3 3 MHz X2f^ • U-h=3 4 Gbits=4. 15Gbytes 

256 J X30HzX8bytes =%% 3. 75Gbytes 
£3;£5o CCX\ 8;WKi, 4/Wh©RGBa + 4/WbZfYX/Xf 

4;W/7^X 1 RGBaf77°X 1 6^y FX 1 3 3MHz 
X2r-^$= 1 7 G b i t s = 2. lGbytes 

[0 2 4 0] 

256X30HzX4bytes =W 1 . 8 G b y t e s 

Cft&2 5 e'tfU a-A©U7^-fA3 OH z l/y^ij^fc 



(105) #^2002-520748 

[0 2 4 1 ] 

cfomm^ymit. ^y7Vy^-7^K;i/?&&v\, xtv-yit, y 

T% 6 0Hz 'J7l/yJ/a*T01 2 8 0X 1 0 2 4 Xf? fafeL 

1280X1024X6 0HzX4bytes=300Mbytes 
»7l/-i • ;W7 7fr^#tfJ£ft£ 0 • /Vy77©R G B aSP 

7©C(D»J;D, T-^O-SUrcXhU-A (burstyT?(ifc«tf) 
b-yS/a -M-K^xTteiattSCfctfWSo C u be-5/W^>tt, 

r^rA^-«rWtU7Uy^aOfeftfc^±S-&5nfefcfr»C, 3 0Hz 2 

[0 2 4 2] 

J£CF, *%0£<D&?3; bl/«J£^^T, Cube-5*>J a -A • l/>^'J 
y? • ;W^7>fVlc^77-f y *X • ;U77J>*&Wi?5Rmm*mW 

uy^'jy^'/w^-r>oM73^^ii^s«#u cu 

b e-5f77flOSDRAM^ , y77'(Df^^Mt§o ffi£j?T#©!$ 

r*iitT5feo»v^u=fy • x-* • X77«ya-A • x^x^y 
#xtV y^u if??* - /U77^>^; ^wj =ry©8^ 



[0 2 4 3] 

£o t^t(7)»4-°'J ny^^-X^U- V (/ct^tt 

X * U - y £ LT» fc¥fl&# U a - Affi) -grf § Z / W 7 7 ±^©^1* 
3o fil^LrcRGBaZaft^Ua-A' Uy^'J y^ • /W^y 

w yy • xx-^c^rnit^^n/cztk^Tuy^u y^ts G ^aw^u 
y^ • ;^v77tyu> Fsn*, 

[0 2 4 4] 

$f3cL<«> I'ja-i- i/y^'jyT*' T^-tylz-^ony^xf^^ 

y) %£$u LftiU'oT, #v jl-a • uy^uy^- :AHrX%3I3££-&ft 
^.fc^KgsQSsnSo ens, ssaos^ftn^y^ojiiq^jgjsfc-rso ib 

[0 2 4 5] 
BR4 7] 

c e = c , a , + [C^ + C e (l-ap](l -a v ) 

<O^OH-^ttB^ffl"rS) T\ 6 ^©Xf-^tfc'^T 4 ^OiDl^ 2 -3<D5ft 
[0 2 4 6] 



DR4 8] 



(107) 



002-520748 



c . = ( c . * (C, - C>p + [C - (C e + (C, - C^ct, 

[0 2 4 7] 

lC10©;'!'y7 7«. <:n5 2 5 7fli©X77*tt, 2 5 6KB0r-# (RG 
B a(D2 5 6 2 If *-tr;l/) £3t? 0 cnWu 71/-A . ^y^rfrfctfeM&Stl 

Q1iz7U-2*#Zm&TZ££&s W® 1 . 9 G B O/^y Kffifc&gfc-rSo 

co^<07 s -*3^^u:i£v^-v*;i/-e(ESl«n^s^ tmi, tit, 7b 

-A • ^y77fr£M&tf}2ft&ttfttf&£&V\, IJlDRAM7b-A • ^7 7 
7l/-A-^777li, 1 7V-hmc*) 2 5 7[H£*y7L& 
[0 2 4 8] 

■fe^RIn- Kfk (rle) £teffi«„ c 

TOcin-Mt^nSo ^LTv Trun-of-zerosJ #\ ^fr^KflK 4^0 
•tfn (RGB a) fcLT3-H{k«n*o ftgtofcli, '>-ytC*tt5SA/0/h 

Sw*— fe^f— ^o*U rfy/c^^MT^s^f., ^il^'J rfy • 

mr&x- KffrtS C T% j&Sft/^ Kffifcfc^T 9 9 %&L±<DimZftZ.Z 
dV<D2 DBfLhOR L E^JM-TSo 



(108) # g 2002-520748 

[0 2 4 9] 

73XH;-iv££*fU RGB amfr*m*)&tZtffT-%Z$VzL-I» • UV 
[0 2 5 0] 

iTit U7^#^TT-*£3--F{tbTfr5>, ^'ia-A-^^^ 
fc3SlS 0 LfrL&#«£, T^T(D¥mW$Vdy<Dm^X7'7%Mfr&L, 17 

*^777 fc&ffl L T, f-^RLE7*-Y7h T?£8iB1tf S £ ft 

^O^'JT'J^ M#ajL©ffl#tefcoTS»T?*So fcfcfclf, RLE7U 
-A -^^T^yTniE^ 2 5 6 7U-L> •/^y7 7^Cf^ 
■rS^OK:, X^-V>7-r^CT-£Drun of zeros (5^h) £fBH« 

[0 2 5 1 ] 

11^^ hU • ^^^^^-f^^ hfclft/NSfcf Sfci&K:, R L E7 
l^A'^y7rtt, ff$L<ti, DR AM^ffl46E^s fnt/^/V' 71/ 



(109) #^2 0 0 2-5 2 0 7 4 8 

[0 2 5 2] 

RGB alf^-fe;I/Sfc«run-of-zeros) *MQffi$ft3 0 X^^y^ 

77 ( Tin Buffer J ) 2 8 02^ KffcX** V^-T V£ftJ$U tB/J^ 

777 ( Tout BufferJ ) 2 8 2^\ M ALfcfr L^R G B a mfr*ft'Ollfi L < 

, #£U<«, 5^b0^;V^7V*1f2 8 4£«fcoT^Sfi;£ft5o #38910 
SfBtt, £?t:L<^ #^y#, "Tftt)^, TinPtrJ 2 8 6&£tf ToutPtrJ 
2 8 8^^-T^o C ft -^ft^ft, in Buffer2 8 0, out Buf 
fer 2 8 2 £>M73 ©SI? V V h fc$gffit"S 0 0 3 5 £D^ffiOJcfe§ n ^ >y * {j, Jf 
©<et«tlf:fr ( TTotalJ ) 2 9 0t|iMiD2O ( r c trl_l J fcitf 
rctrl_3j ) mmt%o lOmuxMte ( r C rtl_2J ) it, RGB a® (ru 
n-of-zeroslCO^T©?^) OT^T£H^ct&Sft|^g« C ^c£oTl? 
tB2ft3o TxPosJ it, mfr<DxtiLW£LT%.m-$ftZo &?$L<«, Si^y? 

, %*mmzmft?ZZ£&T*%Zo :0»JUW, 13 3 6 CD R L E _Add 
FragmentMn- H • ^-f-^c^LT&So 03 6Wt#itt, RLE 
_AddPi x elToScanl ine«^ 0 3 5 fc:jj^r#fgfl!<DM- F»> x 7i»!f4 D 

[0 2 5 3] 

sa&^DRAMfcfijfflfscfctej^T, #f§TO, jaa^tu -f-y 



7v£v%ti*icmm?z%M®T{ih^^>vm*mm%o commit dr 
AMmm7u*xT*nnzn%mcftftK$iLmT*&z>o tctxif, 1 2 8 0 x 1 

0 2 4©7WA-;W7rO«^ 5 0Mbit*t?feS o 

Cfttt, 3-KfcM-F7x7fc:o^T3, 0 0 0, 0 0 0J^±O^-hO^ 
Hot, eDRAM^VXtil-g-r^o 
[0 2 5 4] 

03 7 #U rfy • ;U7°7-Y>2 4 2fe*WJ a- A • tWf^JVZ 
5 2£, RLE-7U-A -^>y7T 2 9 2^MLTV^HC^T§^^-r»S 
LV»7ny*HT?&3o RLE7l/-A-^777 2 9 2^ £?f;L<&, Zl* 

8P#fc!W*&i* , fj:fctf&v\, ^^•/W7 a 7^y2 5 2(i:, Sfe, &? 

-A-;^77^y2 5 2tfmz&m^m%*-#-lfc&T** : eVlc7tr*zX? 
%<DT\ Z tiff 3 0Hz #y a-i, • U>^»J y?£3g$^S©fcft#&SpT?:7 

^77>f7^X • ;W77^>2 4 2*50JJBLT#y • p«q&U 2 5 8ftyC 

\c&tf%'pm<D¥mmv dt>tc^ #y 3.-i±m±±.ft2>m^mm v ay 

[0 2 5 5] 



[0 2 5 6] 

§ ( Filtering Edges for Grayscale Displays , by S. Gupta and R. F. Sprou 
11, Computer Graphics (SIGGRAPH81) , vol. 15, no. 3, pp. 1-5, Aug. 1981 

) o $&gft$itiffim<Drctb<D&m%$v a-a • yyfv y? • 7-f 

[0 2 5 7] 

#acft^-xT»* d , #f&[!B©7;i/=r u xak «fc o ri^iafc # * -tMb-r « & t 



[0 2 5 8] 
[0 2 5 9] 

[0 2 6 0] 

<omt* WilLT^g^n^o 77-y- • -by M^O 1 00#^-b;VOSt14lS 

> -nut i (Drnvrnt-rzo ftfamfrcXvtx • 7^;^(oitaot^? 

ttfctfcfcSCTd fV^f-^rz 9 6(D^ffi2 9 8{i, 0. 5 <D&&7 <{ V ' V 
'J5f^72 9 6«*-tr;Wt*f5££, ^gM!i7 , U^f^7»l*^ 

[0 2 6 1] 

I3 9»t#mlt, 7 j }i2mmcD^T<Dmmm\ 



(113) 



#^20 02-5207 48 



tl*fc&r>T^Z Cfcfcfclf, Object Vox el ization by Filter 
Ing, by M. Sramek and A. Kaufman, 1998 Volume Visualization Symposium 
, pp. 111-118, IEEE, Oct. 1998#B£> 0 S'x-fWiftDfc&fc:, m6fo\ 0 

6 • 7U- • -fey h©#*-fe;l/#, W=l 4i^ti§ 0 c 

[0 2 6 2] 

yf^^-^ymofe, -r^TWio]t43v^T^$^s=w+T/2^^-fe;i/¥ 

[0 2 6 3] 

AyT*v^s««t4, sij^fcaBaLftttntfft&ft^yoofgi* ri~ 



[0 2 6 4] 

7u-yb, c, dti, £?£L<«, ^-n^en, y-^-^^h^b, c, d 

T¥frTfe«o t&b*>, * n^O^nf noy-v;V • h;!/ e , f» gti 
, H»<D7V-yi*lK:{]iBU ^tfc^oTfc'D, 3 0t^TO^U->^ 

hub, c, dK^Tttf57iift<r, cne.fi, Ktfwfnoxys; 

[0 2 6 5] 

[0 2 6 6] 
BR4 9] 

Dtar = Ax ; *y +c* + £_ 

^A 1 ♦ B 1 * C 2 



[0 2 6 7] 



DR5 0] 



(115) 



#g2 0 0 2-5 2 0 7 4 8 



Diat - Ax + By + Cz + D 

, y ..z]-eDistTf*s«^, xfimzmfzimmmmbbzct^ mm*& 

[0 2 6 8] 
[ft 5 1] 

Dist' = A(x + \) + By + Cz + D 
-Ax+By+Cz+D+A 
» Dtst + A 

[0 2 6 9] 
DR5 2] 

ZHar/' » Z)fc/ + r O [A, B, C] 

[0 2 7 0] 
[ft 5 3] 

O 



[0 2 7 1] 

*--y*-%-®mt£, Mv->'>^i0iD, fr£iii&s*>r75f * 
©a&fW£*5ftSo IrJ«K, ZSKtt, X, YM7?iRiK:te^T«K5iCfCi:i: 

[0 2 7 2] 

U-yEKfcffWTSOfc l ^^-tr;^fct) 7lHl(D^^Si:^^c l 

[0 2 7 3] 

ttSo 

[0 2 7 4] 
W.5 4] 

r = l - I 1 - r/2 

TP 



(117) 



#^20 02-5207 4 8 



[0 2 7 5] 
[&5 5] 

v = j _ ^DistA 1 + DtstB 2 - T/2 
W 

S^R3&, ^U-ya, c£MU W4, TV-Va, d£{£ 

[0 2 7 6] 
[$5 6] 

r . j _ fo' x) 1 + (c, y - ,)» * (c; -1? -m 
w 

[0 2 7 7] 

mm l fc=n j^©«fx y *j(o t c 6 r% $fci4*7v*£ miffls-r § t 

[0 2 7 8] 

DR5 73 

^ * max(^(x), ^(*)). 

■po^iiffiffififiiv (x) ic^fc^T^«^nt#§o {mf-mn^mm-^ 



[0 2 7 9] 
[0 2 8 0] 

[0 2 8 1] 
[0 2 8 2] 

±IB©»* U^HftJ&4?*-fe/Wb7;I/:J»J XAte, C u b e - 5 sffU 

mmmmxim^mim^^Mt^mt^o tmrnmrn^c ube- 



[0 2 8 3] 

, &?£L<&, 2D7X*7>rt?-: S/gVOfciMc-fev hTv^^Xh • *>X 
[0 2 8 4] 

0 4 2£#H8LT* ;^^yO|lA-^x7 • 0 2{cfc^ 

<tt, io©u^x*#\ 7u-yfr£©iji»^?tu ffi©3£©l^X* 

h 3 1 0^in>§o C©»imn.-<y h 3 1 Oits 'WfJ'CXDm 

mtm^7—^3 0 z(D-^tLx^m^nx^^ mtz&m) „ fa© 6-0 
z©^[Bi©v^n*Hc43v^Tii^ crfcfc-s, Xgpg3 12, Y®.m3 1 4£fc 

4 y? • # ztmlcc xnm £ n £ „ 

[0 2 8 5] 



(120) $^20 02-5 2 07 4 8 

3 0 4Ojf$U^fc^m ^<O3(p©^r-XO^S^JtJ;0^ JIS 
[0 2 8 6] 

£tfT&3 0 Sfcfctttuf, Stf**;^ *HWk:=ftjgK:«koT»»3&S^ 

/W^Tv^ (LUT) tcfc-sT^^SjaiK^ss-eirsfcffsnu^ Lfr 
ffi^Ol6H«/J^<, LfctfoT, L U TOT-f Xfi/h 

[0 2 8 7] 
[15(5 8] 

v ~ \ - (y/DiTt - Tnyw 

[0 2 8 8] 

7 'o<iMi$,<D#sm\K& o ^ st>»&7 y >imwmi<D^- x 7# 

R 7 ©ft BKItff-Jltl?* 0 , l^HWJTtt, £ OtHSUi, M$©¥7j*S L 



4 ic m% ? ^ ywm\m$&. o mmxm d . 1 -o^tunrnt 2 -jcomm t ¥ 

#m U T£tttf&gT*&3o M^R 1 tt, L U T^O&gfcA^TffcS-JIE 
[0 2 8 9] 

3 c n 5. >7 * * u £«Hf /cttTM-e t s 0 * t y k 7- y 
h« c i: *^y 5 7- F%Sit«« c £ fcowm^f o^^H^ 
&3£>T\ Jl?^-b;Vt4, 8?&L<fci\ W??* yrtfcT»£S;£tt¥<ffiD&# 

[0 2 9 0] 

y\$, nmaz, xxmc&^T p- mmm^Tt^tfrtt^Tyy?^ y? 
m?z>t%, *n»4, ^ox^iRitcfev^T 1 mm®m?5o una, tt^ 

-ry«tc^t^04-^-tr;V^MLTi^t#, ^n£$/Tf l 4£D 



[0 2 9 1] 
[0 2 9 2] 

Ki^$ry ifaou^yy^Sffi^ s»©Pi«fci'># > 

tcibKits Y\%y\s—hWic 5/30X (2^) oan^ffl^T^ft-rSo 
\,^mmtf& <o ^^sw^wj; ? fc, spy a-i* • u>^y y^i^M 

[0 2 9 3] 



T^^n/cHfi traffic uv^yy^sc^ji-eirft^o LfctfoT, 

[0 2 9 4] 
[0 2 9 5] 

$ i ©tf:/$?x* z -fV ^y^a yfc&^rfg l *-7$>x* HSot^ t 

[0 2 9 6] 

v yycDTMcimisftz tats L^t>\ imit*7*Jx ? h i±, i^ty^x 

[0 2 9 7] 



(124) 0 0 2-5 2 0 7 4 8 

§ 0 -Mti^H t^x^-y • v^tfyy^ H^Tt (3D) affi±^\-^ 
tg (2D) H0£Vyt£y^f§<:£;&^t? o f-**^+ •TvtfvWfTfctt 

sfSte, >^ buy* . #7*?^ h^x^u-y±^\^x^^-rx^n§o 

(x, y) t?^-fe;l/gf«t4 s #$L<«\ (u, v) r^^+SttUcvyify^ 
Stl, RGB amtftiJ-mtLTmZtlTXZV-ytfDVZ-tfr&Rlt So 
[0 2 9 8] 

g«(cfi, -r^X^-^ • v>yify^c^LTV^7 p P-bX«2o$,§ 0 -f 
fcfe^ (x, y) gfllfrS (u, v) ftBK©^ HURGBa^ 
?m<D (u> v) J$II^-g(t§^HC , O^T(Diiifi^\0^>y^7^-/T-$.§o (x 

, y) (us v) mwwweym, ^i<tt ^m#tc^oTH^ 

1"«J;5^ (u, v) mm<DMWl'\<D;lvZTv7immT*$>% 0 r*X^ -;l/>y 
^Ty^cov>T<DS^«l*«|iIPS (VLSI) a-F^x7SW, m 

u, v) mm\ mz, mmmimm (r^/^»5) tcggvyey^ 

. »3;L<&, ISJgtcfflM^n, IE6S& (u, v) $lTRGBai^W§ 0 
[0 2 9 9] 

~#7C (2D) ffltt, H&Wfc, e^-b;W2owiOf^-bM*/^-L 
■te;HBH££$T3i§&> 7-f^77^h^\ 2 DMfS7a£%^LTIi« 

m£tiz&ffiti\ »^7^7^ • ;V7"7^yiao^tjffl?nti5 0 
577"-77 tf S*Wfc«, nH£M&©fV -r-;l> • (lod 

) *m&t%££.frZ>%Z 0 (x, y) lf^-fe;W (us v) r*-fe/l/ 



mw*R g b ammwtzc tT*&% 0 

[0 3 0 0] 

, Reality Engine Graphics, by K. Akeley, Computer Graphics (SIGGRAPH93 
) , 27:109116, Aug. 1993&J;tfAccelerated Volume Rendering and Tomograph 
ic Reconstruction Using Texture Mapping Hardware, by B. Cabral, N. Cam a 
nd J. Foran, Symposium on Volume Visualization, pp. 9 1-98, Oct. 1994© 

If, H^tc (3D) WJ;DtCyL5r^7U (2D) MSr^fflU r-^-try 
h<D^9yn-F^ii<, &£0Vi;fc&y7;I^A4#7t (4D) 

[0 3 0 1] 

±ISbfc*^Ojf* LV>0^CJ;nti\ Cube -5» h U A 

tB^U4 6, 4 8 (i4#,i) m»Wh'j-i^yi:^n 
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